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When a 
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Over 2200 employees of Corning Glass j 
Works have entered the Armed Forces. 7 
Ht But the men Corning could least afford to lose, the ones Every 
I hardest to replace, are the lamp shop craftsmen. | Pacific 
: For despite automatic machines, despite improved their « 
| glass making techniques, hand work still plays a most © 
important part in the making of laboratory glassware. 7 But th 
It is in the lamp shop that most of this hand fabrication prea 
f ‘ 


is cone. Here is where the skill of the glass blower is at 
its highest. Here is where experience counts most. 4 This n 
Streamlined production and speed assembly lines are — 
out of the question here. 

Since the outbreak of the War, the lamp shop has 
been one of the busiest spots at Corning Glass Works. 
Operating twenty-four hours a day, it still faces an enor- 
mous backlog of high priority orders. 

That is why, temporarily, you may have to wait for 
Pyrex, Vycor or Corning brand glassware that may re- 
quire lamp shop fabrication. That is why delivery on 
special items may be delayed. 

When Peace returns, and lamp shop operation becomes 
normal, Corning craftsmen can apply their skill and 
increased knowledge to the fabrication of special ap- 
paratus for the Nation’s laboratories. 
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100 OCTANE GASOLINE... 
outgrowth of Chemical Research! 


Every day—as our bombers take off for targets in Europe or for islands in the 
Pacific—our fighter planes fly protection and pursuit—our patrol planes keep up 
their ceaseless watch .. . 


But this arm of Uncle Sam’s great war machine could not operate with efficiency 
were it not for the super-fuel, 100 octane gasoline, the outgrowth of chemical 


research. 


This modern aviation gasoline was not achieved through a single process. It was 








Purity defined — not to 
maximum limits 
byt to the decimal by ac- 
tual lot analysis. That's 
the story of the Baker's 
Analyzed label 





the result of a series of individual and, in some cases, 
extremely complicated chemical processes. 


The J. T. Baker Chemical Co. is proud of its part in 
supplying chemists reagents to test various synthetic 
products—products which result from chemically tear- 
ing apart the petroleum molecule and reassembling it 
in new chemical patterns. 


Wherever you find laboratories interested in oil and its 
by-products, there, too, you will generally find Baker’s 
Analyzed C.P. Chemicals with the actual analysis on the 
label. Specify Baker’s Analyzed Chemicals. Send your 
order to your favorite supplier, for these popular re- 
agents are stocked by the leading laboratory supply 
houses of the nation. 


“Baker’s Analyzed” Rakes’ 


C.P. CHEMICALS AND ACIDS ‘S& 





65 








Volun 























a, Editor 
90510 4 
ME THE CENCO-PRESSOVAC PUMP =f 
ULE ; 
HE CENCO-PRESSOVAC PUMP is ideal for S RK 
. . ° - , ; : Leo M. 
backing up liquid or mercury diffusion pumps in a 
low-pressure systems. It has large free air displacement George 
... 34 liters per minute. Tested to attain a vacuum of ge 
0.1 mm or less . . . test data show all pumps produced HJ 
so far attain much lower pressures. When compressed Louise 
air is required this pump will satisfy the need .. . 6 Ibs. taeag 
: - Simon 
per square inch. May be used to circulate or collect Willar 
gases ... or to conduct fumes from distillations to vents. — 
. . . arry 
Designed for trouble-free operation and long service to Ivy M. 
physicist or chemist. Low priced W. B. 
for general use. W.P.B. 1414 setter 
(PD620) is not required. § BY /] Milton 
Specific No. 90510A for 115 volts Kennet 
pecinc 

60 cycle current . .... . 
Tae Am 
CENTRAL SCIENTIFIC COMPANY > e:-:. 
Pei nN 





SCIENTIFIC INSTRUMENTS ENO LABORATORY APPARATUS 
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NEW YORK TORONTO CHICAGO BOSTON SAN FRANCISCO 
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ee USE OF COUNTER CURRENT COMPENSATION 


—e NEW MODEL xt 


TH 


incorporates co 


pensation and 


@ Accuracy; rapidity; the 
possibility of detecting and 
identifying minute quantities 
and of making simultaneous 
determinations of several 
components; small sample 
requirement; preservation of 
sample and permanent pho- 
tographic recording of every 
analysis, are some of the 
reasons why the Heyrovsky 
Polarograph is so widely 
used. 

The procedures established 
thus far by no means define 
the field of polarography — 
the perfected instrumental 
system of the Heyrovsky 
Polarograph creates unlim- 
ited possibilities for analyt- 
icaland research applications. 

A bibliography of more than 
700 papers dealing with the po- 
larographic method of analysis 
and a booklet discussing the 
Polarograph and polarographic 
analysis are available without 
charge on request. 





The application of polarographic 
methods of analysis expands steadily. 
Some of the applications of thc 
Heyrovsky Polarographs now in use 
cre—Analysis of waters for trace 
constituents ® Observation of dete- 
rioration of transformer oi's ® De 
tection of incipient lead poisoning 
@ Organic research. Analysis of: 
Brass ® Ferrous alloys ®@ Lead alloys 
® Magnesium alloys @ Nickel alloys 
® Zinc alloys ® Metallic impurities 
in aluminum ¢@ Lead and zinc in 
paints © Major constituents in plat 
ing solutions ® Ceramics and glasse 
® Raw materia!s for production of 
rubber © Vulcanized rubber for 
identification of specific ingredients 
® Foods @ Paper ach and pulping 
liquors. 


improve 


Heyrov sky 
PolarogreP 


m- 
Pe 
unte 4 comers. 


Before Compensating for 
Constituents A ond B 
Constituent C is the element 
to be determined, but under 
the conditions illustrated, the 
concentration of constituents 
A and B are so large that C 
cannot be measured at maxi- 
mum sensitivity and accuracy. 


$-29301 
Indicating-Recording, 





POLAROGRAP?:-—Heyrovst:y, 
With Current Compensator. 


flection 

after com- 

A pensation 
of A and B. 


me 

Constituents A and 8 
This clearly illustrates the im 
portant advantages of cu. 
rent compensation . . . com 
stituent C can now be mea 
ured with maximum accuracy 
Ua a te 
time-consuming chemical re. 
moval of constituents A and 5. 


American Model Xil, 
Complete 


with accessories. For operation from 115 volts, A.C. 60 cycle 


circuits 


E. H. SARGENT & COMPANY 


155-165 East Superior Street, Chicago 


11, Illinois 


Michigan Division: 1959 East Jefferson, Detroit 7, Michigan 
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Research that never sleeps 


In the oil industry well directed research is always © 
looking to the future and it never sleeps 


Every present success achieved suggests and gives 
direction to study and discovery along new lines— 
challenges to further continued effort — to still greater 
successes 


That is progress 
For instance: 


Years ago, when Dubbscracking had become the back- 
bone of the refining industry the world over, Universal 
research leaders sensed that thermal cracking, though 
still useful, had its limitations They turned their eyes 
to the possibilities of catalysis 


World famous chemists were brought to Universal 
and under their leadership a broad research program 
in catalysis was begun 


The results are all-important 


U.O.P. catalytic processes were developed which 
greatly improved yield and quality of motor fuel in 
peace time and which are now producing vital products 
that are helping to win the war 


Those processes are available to every refiner under 
license from Universal 


It’s lucky for Uncle Sam and our allies that petro- 
leum research did not rest on its oars 


And it’s still going on 


Olli Is Ammunition — Use It Wisely : Care for Your Car for Your Country 


Universal Oil Products Co. UOP. Petroleum Process Pioneers 
Chicago 4, Ill, U.S.A. For All Refiners 


The Retiners Institute of Petroleum Technology 
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Catalog No. 44, Part One,marks our thirty-fifth anniver- [ 
sary. With it the laboratory worker has at hand for ready — 
e reference a complete listing of glassware and porcelain 9 
We hav ware, a representative listing of the smaller pieces of appar- 7 
a copy atus used every day in the modern laboratory, and a careful 
selection of the larger pieces of equipment. 
i 
ou Catalog No. 44, Part One, features the complete listing of 
write for Corning Glass Works’ Pyrex brand laboratory glassware, | 
Kimble Glass Co’s. Normax, Exax and Kimble brands lab- 
it today: oratory glassware, and Coors Laboratory Porcelain. You 
will find it to be an invaluable reference book, and will 
appreciate its simplicity, brevity, and completeness. 


SCHAAR & COMPANY f 
COMPLETE LABORATORY EQUIPMENT : 


CHICAGO 7, ILL. 





754 W.: LEXINGTON ST. 
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INTERMEDIATE MODEL 


WILEY LABORATORY MILL 


For the rapid milling of homogeneous samples of a great variety of 


commercial materials for laboratory analysis 





WILEY LABORATORY MILL, Intermediate Model. A rugged, com- 
pact, motor driven modification of the F.R.I.-Micro Model (as described on 
page 278 of our catalogue), suggested by the U. S, Bureau of Plant Industry 
for the rapid milling of larger homogeneous samples than are obtainable 
with the Micro Model. 

Chamber is 40 mm diameter x 22 mm deep, with two stationary knives 
and rotor with four cutting edges. The latter revolves at high speed, produc- 
ing a shearing action which prevents loss of moisture from heat. A 20 gram, 
40 mesh sample of dried plant stem tissue can be prepared in 15 to 20 min- 
utes; or a similar sample of %-inch pieces of soybean stems in 5 to 7 minutes. 
Some of the materials which have been successfully ground in this Mill are: 


Barley Husks Digitalis Oats Tankage Hair 
Blood, Dried Ergot Paper Tin Foil 
Cocoa Nibs Grass, Dried Shrimp Shells Tobacco Stalks 
Corn Stalks Hair, Rabbit Soy Beans Wheat 


Cotton Seed and Cake Methyl Methacrylate Soy Bean Cake Wool Yarn 
Date Seeds 
A removable glass plate forms the face of the chamber and permits observa- 

tion during operation, with easy access for cleaning. Five speeds from 897 

to 3800 r.p.m. are available. Samples are collected in either 4 oz. jars or in 

small receivers attached to delivery tubes with sieve tops. Overall dimensions 

1334 x 11 inches x 1134 inches high. 

4276-M. Wiley Laboratory Mill, Intermediate Model, as above described, complete 
with three delivery tubes with sieve tops 20, 40 and 60 mesh, respec- 
tively, each with receiver, two extra stationary knives. etc., and direc- 
tions for use. With motor for 110 volts, 60 cycles, a. c. $160.00 
Code Word sweeeres ‘ Elobx 


ARTHUR H. THOMAS COMPANY 


RETAIL—WHOLESALE—EXPORT 
LABORATORY APPARATUS AND REAGENTS 


WEST WASHINGTON SQUARE PHILADELPHIA 5, U.S.A. 
Cable Address “Balance” Philadelphia 
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SUPEROXOL 
MERCK 











' 
’ 
1. May be used in elther acid or alkali © The Reagent grade is packed in wax- 

° ester without significant effect on pH. ined amber bottles, the “C.P.” gradein | 
» Introduces no foreign elementsandleaves = regular amber bottles, both with special | at 
3. If desired, excess oxygen may easily be Vented plastic caps. Each bottle is in- : Autom 
removed. dividually packed in a slip-cover | York's 
4. Reagent grade contains no inhibitor. wooden box with asbestos. uy © 
Re 
he, ne 
} —— 
As 4 
MERCK & C0., Inc. Manufacturing Chemists RAHWAY, N. J. Americ 





CHEMIST—2-45. 





Please send me the following charts: Name 

Oo Sensitivity of Qualitative Reactions Company : Position 
oO Periodic Chart of the Elements Street 

0 Sensitivity Chart City State 
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the day after New Year's in 1920, the National 


r Tr 1 Commerce ope ned its an 
WwW in the ‘stately pillared arcades” of New 

k’s Grand Central Palace. Keynote of the show 
announcement that the automobile indus 











wa 
try was now producing “tran portation. Here in 
2 word was recognition that the automobile was 
re to stay” .. no longer a luxury but a nec 
essary fundamental element in our national life 
Prophetic indeed was this announcement. For in 
the next two decades the aut bile proceeded tc 
alte as never before, the entire pattern of Ameri 
can living. Out of the hundrum isolation of cer 
turies came the farmer ar the small town dweller 
As hard surfaced roads networked the continent, 
Amer t me the most mobile nation on earth, 
A aut le firmly established as a corner 
tone industrial economy. 


Witco CHEMICAL 


MANUFACTURERS AND EXPORTERS 


[Formerly Wishnick-Tumpeer, Inc. ] 
295 MADISON AVENUE, NEW YORK 17, N. Y. 


VA Longer a furcur 


Founded in 1920, Witco Chemical Company, Inc 
has made important contributions to the growth of 
the automobile industry through the improvement 
Among these are new and finer 
carbon blacks which have helped to increase the life 
span of tires from 5000 miles in 1920 to 35,000 
miles in 1940. Other Witco products such as fillers, 
accelerators, dispersing agents and similar materials 
lso aided in making the prewar natural rubber tire 
4 triumph of durability and safety. And now Witc 
research is an increasingly important factor in help- 
ing the rubber industry match these qualities in 
synthetic rubber tires . . . not only for military 
cars but for large planes giant bulldozers . 
trucks and many other types of mobile equipment. 
Born at the outset of the automotive industry’ 
great past Witco look forw urd te serving its future 
needs with ever increasing efficiency 


COMPANY 





Boston @ Chicago @ Detroit @ Cleveland @ Akron @ London 
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These are photographs of our new analytical and control 
laboratories where “we read water.” Scores of water samples 
received daily are given careful and complete analyses under 
the most modern methods of determinations by graduate chem- 
ists. Our application of Chrom Glucosates to scale and corro- 
sion contro! in cooling systems, boiler and water systems has 
brought such a response that it has necessitated these larger 
analytical laboratory facilities. Take advantage of these com- 
pletely equipped laboratories and our highly trained staff to 
find the answer to your problems in scale, corrosion and algae 
Write today for our booklets or let a Haering Field Engineer 
call and study your problems without obligation. 


. Where samples 


ceived, assigned 
bers and recorded 
East bank of laboratory 
walls at analytical and 
control laboratory. 


3. One side of the supply 


department showing 4 
portion of the stock of 
basic chemicals required 
in making up testing re 
agents. 

Balance and Microscope 
Room 

Where H-O-H Test Kits 
are assembled and sent 

clients 


D.W. HAERING & CO., Inc. 


GENERAL OFFICES: 


205 West Wacker Drive, Chicago 6, Ill. 





The Mo 
Burette 
equipment 


—— 
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The Modern Burette Support with Castaloy Double 
Burette Holder and Porcelain Base — standard 
equipment in laboratories everywhere—price $5.75 


29 Different 


Clamps, Holders, Supports 
ential 


Castaloy Laboratory Ap- 
pliances are stronger than 
those made of cast iron or 
stamped steel—they do not 
rust—they resist corrosion— 
they have distinctive mechan- 
ical features—they cost less 
because they last longer— 
and they are a big improve- 
ment in appearance. 


Write for Free Copy of Booklet “Castaloy Laboratory Appliances” 


Manufacturers—Distributors 


FISHER SCIENTIFIC Co. £3 EIMER ano AMEND 


717 Forbes St., Pittsburgh (19), Pa. 
2109 Locust St., St. Lowis (3), Mo. 


Greenwich and Morton Streets 


New York (14), New York 


Headquarters for Laboratory Supplies 







































































TEXACO 
DEVELOPMENT 
CORPORATION 


PATENT LICENSES 
IN THE 
PETROLEUM INDUSTRY 


TEXACO DEVELOPMENT CORPORATION 
A Subsidiary of The Texas Company 


26 Journal Square . Jersey City, N. J. 
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The Contributions of Fermentation 


Chemistry to National Economy 
C. L. Gabriel, F.A.LC. 


Publicker Commercial Alcohol Company 
Presented at the New York Chapter (41.C.) Meeting held Jan. 26th. 


T IS not generally realized, even by 


chemists and chemical engineers, 
how important a place in our eco- 
nomic system is occupied by the prod- 
ucts of the fermentation industries, 
without including foods and _ bever- 
ages such as cheese, vinegar, pickles, 
sauerkraut, yeast, whisky, wine and 
beer. Some of the industrial products 
made by fermentation stand close to 
the top in volume in any list of or- 
ganic chemicals that can be prepared 
and not only have a far-reaching in- 
fluence on our economics in normal 
times, but also are absolutely neces- 


sary to our war effort. 


Ethyl Alcohol 


First on the list of important chem- 


icals produced by fermentation is 
ethyl alcohol. This product is pro- 
duced by fermenting an aqueous solu- 
tion of sugar using yeast as the inocu- 
lant. The sugar may be in the form 
of by-product molasses from cane or 
beet sugar refining, or it may be pro- 
duced by hydrolyzing starch contain- 
ing grains or vegetables with an en- 
zyme or an acid, or by the hydrolysis 
of wood cellulose. When the fermen- 
tation is complete, high grade 190- 


7 


proof or 95 per cent alcohol is ob- 
tained from the fermented mash by 
distillation. 


In normal years, before the pres- 
ent war, the annual production of 
ethyl alcohol usually ran between 
100,000,000 and 125,000,000 gallons 
of 95 per cent material. As alcohol 
weighs 6.8 pounds to the gallon, a 
minimum of 350,000 tons annually 
was produced during the late nineteen- 
thirties. 


With our entrance into the Second 
World War, it was necessary greatly 
to expand our production of ethyl al- 
cohol, due to the need of an alcohol- 
ether mixture for the gelatinization of 
nitro-cellulose in making smokeless 
powder, and also because this country 
was cut off from its supplies of natu- 
ral rubber, so that it was necessary to 
establish, as quickly as possible, a syn- 
thetic rubber industry. 

Our industrial alcohol plants run- 
ning at full capacity could not pos- 
sibly meet the increased demand. To 
add to the difficulty, shipments of 
black strap molasses almost came to a 
standstill during the months when U- 
boats were most active off our shores. 







































FEBRUARY 
It was, therefore, necessary that most 
of the plants which produced alcohol 
by fermentating black strap be equip- 
ped to utilize grain instead of molas- 
ses. This meant the installation of 
much additional equipment for un- 
cooking, cooling 


loading, grinding, 


and malting the grain. It was also 
necessary to install evaporators, dry- 
ers and auxiliary equipment for re- 
covering the dry cattle food from tne 
fermented mash from which the alco- 
hol had been distilled. ‘This had to be 
done, both to protect the channels and 
water supplies of rivers, and to in- 
crease the supply of much-needed 
cattle feed. 

All distilleries were ordered to dis- 
continue the production of distilled 
alcoholic beverages and to make only 
190-proof alcohol for industrial use. 
It was necessary to install additional 
distilling equipment in many plants 
so that this high-proof product could 
be made, In many cases, small dis- 
tilleries which only made whisky and 
were not equipped to make high-proof 
spirits had to ship their products to 
other plants to bring up the alcoholic 
strength to 95 per cent. A few small 
fermentation plants were built and 
the capacity of synthetic alcohol pro- 
duction was approximately doubled. 
As a result of all these efforts, about 
600,000,000 gallons of 95 per cent 
ethyl alcohol were produced in 1944 
of which approximately ten per cent 


was synthetic. Thus the production 


of ethyl alcohol amounted to the as- 
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tounding figure of 2,000,000 tons, 
practically all of which was produced 
by fermentation. 

The alcohol fermentation indu:t 
also had to overcome other difficul 
ties. “The grain usually used for such 
fermentations is corn, but there was 
an exceedingly short supply, so that 
most distillers had to use wheat. New 
devised for 
handling wheat so that yields com- 


techniques had to be 


parable to those obtained from corn 
could be achieved. Under the pre; 
sure of war, experiments ordinarily 
tried on a small scale had to be car- 
ricd out in the plant in order to speed 
up the production schedule. 

More than fifty per cent of the al- 
cohol produced in 1944 was used in 
making butadiene and styrene for syn- 
thetic rubber, the amount used for 
styrene being relatively small com- 
pared to that required for butadiene 
production. About seventy-five per 
cent of the butadiene produced from 
the start of the synthetic rubber pro- 
gram, through most of 1944, came 
from alcohol. Our synthetic rubber 
program would have been hopelessly 
delayed had it not been for this pro- 
duction of butadiene from alcohol. 
The next largest use for alcohol dur- 
ing the war was, of course, in the 
making of smokeless powder. 


18th, the War Pro- 


duction Board estimated a consump- 


On January 


tion of 655,000,000 gallons of alco 
hol in 1945, of which 603,000,000 
will be produced, and the balance will 
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THE CONTRIBUTIONS OF FERMENTATION CHEMISTRY 


be taken from the government stock- 
pile of 81,000,000 gallons. Consump- 
tion is estimated in millions of gallons 
as 105 for direct military and Lend- 
Lease, 349 for synthetic rubber, 165 
for indirect military and civilian, and 
36 for anti-freeze. 

In normal times, the chief uses for 
ethyl alcohol are anti-freeze, the pro- 
duction of acetic acid and ethyl ace- 
tate as a solvent for use in the paint 
and varnish industry and for resins 
in making laminated board, and in 
the production of dye stuffs, pharma- 
ceuticals, perfumes, flavoring extracts 
and vinegar. It is evident that al- 
though industrial alcohol, except 
when denatured for anti-freeze pur- 
poses or shellac solvent, rarely is pur- 
chased by the ordinary individual, he 
nevertheless constantly comes in con- 
tact with products which contain or 
in the production of which there is 
used this important organic chemical. 

According to figures available in 
the Oil, Paint & Drug Reporter, the 
price of specially denatured alcohol 
varied between 22 cents and 27 cents 
per gallon in tank cars, delivered be- 
tween 1937 and 1941. Present prices 
are substantially higher due to the 
fact that the government is paying 
practically sugar prices for black strap 
molasses, and because the greater part 
of fermentation alcohol is being made 
trom expensive grains to meet the 
wartime demand. It can be expected 
that when normal times again come, 


the price of molasses will be low. 


Black strap molasses is a by-prod- 
uct. If it has no market, it is an ex- 
pense to the sugar producer, as it must 
be taken out to sea and dumped. To 
retain his market, the sugar producer 
must be willing to sell black strap at 
a price sufficiently low to enable the 
alcohol manufacturer to produce 
ethyl alcohol in competition with the 
synthetic product. The increase in 
synthetic alcohol plants’ production 
to a capacity of 45 to 55 per cent of 
the pre-war consumption of the coun- 
try is practically assurance that the 
price of black 
reasonable after the war 


strap molasses will 
again be 
ends. 

It is important to bear in mind 
that ethyl alcohol is produced by fer- 
mentation from products which can 
be grown year after year as opposed 
to synthetic production, which in the 
years ahead will be dependent on a 
waning oil supply and an increase in 
raw material costs due to higher- 
priced petroleum produced naturally 
or by the hydrogenation of coal. 

Butyl Alcohol 

From the standpoint of volume and 
its contribution to our national econ- 
omy both in peace and war, the fer- 
mentation process which produces bu- 
tyl alcohol with acetone as a by-prod- 
This process was 
United States 
shortly before the end of the last war. 


uct ranks next. 
first started in the 


It was used not to produce butyl 
alcohol, but rather to make acetone 
which was sorely needed by the Brit- 
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ish as the solvent in gelatinizing their 
smokeless powders. The only other 
source of acetone at that time was 
the destructive distillation of wood in 
which process calcium acetate is pro- 
The dry distillation of the 
latter results in the formation of ace- 


duced. 


tone. 

After the war ended, the govern- 
ment-owned plants were acquired by 
a private company and were operated 
for the production of butyl alcohol 
about two pounds of which were ob- 


tained for each pound of acetone. 
Corn was the chief raw material 
used. It had been found that butyl 


acetate could be used in place of amyl 
acetate in nitrocellulose lacquers. The 
amyl acetate was made from fusel oil 
which is obtained as a by-product of 
alcohol fermentation. Most of it was 
imported. 

During the first few years the mar- 
ket for butyl alcohol was small as 
relatively large stocks had been built 
up in the United States and Canada 
from the fermentation process operat- 
ed during the war and had to be ab- 
sorbed, and as the importation of fusel 
oil was fairly large considering the 
limited market for nitrocellulose lac- 
quers. In 1922, 


per pound was placed on butyl alco 


a tariff of six cents 


hol which proved very helpful to th*: 
voung industry. 

However, what is more important 
is that in 1923, lacquers with a nitro- 


cellulose and resin base were first ap- 


plied to automobiles. This applica- 
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tion of a quick drying finish which 
required hours instead of weeks to 
apply was of the greatest importance 
to the mass production of automobiles 
which was starting about that time. 
It is dificult to imagine the tremen- 
dous amount of floor space and labor 
which would be required to finish 
one-half million automobiles _ per 
month, if the finishing operation took 
two or three weeks as was the case 
with 
able at that time. 


the oleoresinous finishes avail- 


Within a year or two, practically 
all cars were being finished with lac- 
quer and almost every paint and var- 
nish producer found it necessary to 
enter the field to retain his business 
with the 
The use of such finishes spread to 


automobile manufacturers. 
other fields such as furniture, refrig- 


erators, radios, and to other items 


where oil varnishes or enamels had 
previously been utilized. 

The minute bacilli, which were in- 
oculated into the sterile corn mash to 
produce butyl alcohol and acetone, 
were doing a tremendous job. How 
ever, much research work was being 
carried out toward finding other bugs 
which would do a similar job on 
cheaper raw materials, and in the 
early thirties, cultures were developed 
which would work on molasses and 
produce butyl alcohol and acetone in 
satisfactory yield. In fact, these wert 
an improvement on the bacteria which 
worked on grain only as the new ba- 


cilli gave a higher ratio of butyl alco- 
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hol to acetone. Whereas in grain fer- 
mentations the mash was a perfect 
medium and required no additions, in 
molasses fermentations, additional ni- 
trogen in the form of ammonia and 
phosphates must be added and the pH 


The fer- 


of the medium adjusted. 


mentation requires about thirty-six 
hours and the final mash contains 
about two per cent of solvents. A 


steam distillation brings this concen- 
tration up to 50 per cent and the 
butyl alcohol, acetone, and small per- 
centage of ethyl alcohol are easily sep- 
arated from each other in puré form 
by distillation. 

Normal butvl alcohol also is pro- 
duced synthetically from acetaldehwde 
ethvl 


con- 


made either from acetvlene or 
The acetaldehyde is 


densed to aldol which is converted to 


alcohol. 
croton aldehyde. On hydrogenation, 
the last-named material is converted 
to butvraldehvde and then to butyl 
alcohol. Althouch butyl alcohol has 
been made synthetically in this coun- 
try for more than ten vears, the great- 
er part of the volume produced each 
vear comes from the fermentation 


Most of the butyl alcohol 


found its wav into nitrocellulose lac- 


process. 


quers, chiefly in the form of butyl ace- 
tate. It was only natural that other 
forms of quick synthetic drying finishes 
should be developed with the result 
that new products, including the al- 
kyd and the urea resins, should come 
into use often in competition with 


nitrocellulose lacquers. 
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However, the alkyds are used in 
large amounts in nitrocellulose and 


addi- 


tion, large amounts of butyl alcohol 


urea finishing materials. In 
are used not only in making urea 
resins, for finishing materials, but as 
a solvent in the finishes themselves. 
As a result of all these developments, 
the annual consumption of butyl al- 
almost continu- 


cohol has increased 


ously. Whereas in 1935 production 
approximated 36,000,000 pounds, this 
had increased to 100,000,000 pounds 
in 1940. While the largest use for 
butyl alcohol is as a solvent or as the 
acetate in finishing materials, it is 
utilized in many other important 
ways. Dibutylphthalate is an impor- 
tant plasticizer for various finishes, 
thermoplastics, and laminated pheno- 
lic board. Today tremendous amounts 
of dibutylphthalate are used in mili- 
tary explosives, so that under war 
conditions, probably more butyl alco- 
hol is used in making this plasticizer 
than for any other purpose Dibutyl 
sebacate is the best plasticizer for 


butvral, 


used in making safety glass, so im- 


vinyl sheets of which are 
portant to peacetime automobiles as 
well as in Army trucks and _ tanks. 

When butyl alcohol is oxidized to 
butyraldehyde, a raw material is ob- 
tained from which important rubber 
accelerators are made, as well as vinyl 
butyral resins. The growth of the 
latter has resulted in a much greater 
consumption of butyraldehyde for 
making the resin than was ever used 
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for making the rubber accelerator. It 
is thus evident that butyl alcohol it- 
self or in the form of its many deriva- 
tives has an important bearing on our 
economics. 

Like ethyl alcohol and other fer- 
mentation products, butyl alcohol is 
chiefly made from materials which 
can be grown every year. In the 
early twenties butyl alcohol sold for 
about 24 cents per pound. During the 
last five pre-war years, it ranged from 
seven to nine cents per pound. Its 
price has consistently been lowered, 
as cheaper raw materials and _ in- 
creased production brought about re- 


ductions in costs. 


Acetone 
A word should be said about ace- 
tone, even though the fermentation 
material about 
20 per cent of the 1940 production. 
Again it should be borne in mind that 
the producer of butyl alcohol by fer- 


accounted for only 


mentation uses cultures and condi- 
tions intended to hold to a minimum 
the ratio of acetone to butanol, as the 
latter is the more valuable product. 
About 1924, the production of ace- 
tone by fermentation was sufficient 
to take care of the needs of the coun- 
try with the result that acetone ceased 
to be made from products of wood 
distillation, due to higher costs. 

It is well known that acetone is 
synthesized by making isopropyl al- 
cohol from propylene and oxidizing 


or dehydrogenating the alcohol. Fig- 
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ures show that while about 200,000,- 
000 pounds of acetone were produced 
in 1940, 120,000,000 


pounds were sold, most of the bal- 


only about 


ance probably having been used for 
acetic anhydride and some less im- 
portant acetone derivatives such as di- 
acetone alcohol and mesityl oxide. 
The chief uses of acetone twent) 
absorbent in 


acetylene cylinders and as a solvent in 


years ago were as an 
the production of photographic and 
moving picture film. The growth of 
the cellulose acetate industry—fibers 
plastics and film — entirely changed 
the situation and the consumption of 
acetone more than kept pace with 
this growth. Acetone is used not only 
as a solvent in the cellulose acetate in- 
dustry, but in addition, one large pro- 
ducer of synthetic acetone converts a 
great part of his production into ace 
tic anhydride. When acetone vapors 
are heated at high temperatures, the 
ketene and me- 


are converted into 


thane. Direct action between ketene 
and glacial acetic acid produces acetic 
anhydride; thus the cellulose acetate 
industry utilizes acetone in two ways, 
as acetic anhydride is required for the 
acetylation of cellulose. 

Whereas twenty years ago acetone 
was selling for about fifteen cents 
per pound, its price range between 
1937 and 1940 
half to six cents per pound. 


four and one- 


was 


Butylene Glycol and Glycerol 
From the standpoint of volume, 
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there are no other industrial fermen 
tation processes as important as those 


previously mentioned. It is well 


known that both butylene glycol and 
glycerol can be made in substantial 


yields by fermentation. However. 


the recovery of these products which 
have boiling points above that of wa- 
ter is fairly expensive. In ethyl or 
butyl! alcohol fermentations, a relative- 
ly low percentage of the solvent in 
the fermented mash is not too impor- 
tant economically as a single steam- 
stripping of the latter easily increases 
the concentration of the solvent in the 
aqueous distillate to 50 per cent and 
all the fermentation residues thus are 
separated in the same step from the 
alcohol or solvent. In the glycerol and 
butylene glycol fermentations, the sep- 
aration of the desired product from 
both water and the non-volatile re- 
sidue of the raw material used is not 
a simple problem. 

Similar difficulties are encountered 
in obtaining pure products from most 
of the fermentations which produce 
this 


acids like acetic, butyric and propionic 


organic acids, and for reason, 
can be made more cheaply by cata- 
lytically oxidizing in the vapor phase 
the corresponding alcohols to their 
respective aldehydes, and further ox- 
idizing the latter to the corresponding 
acids. However, acetic acid in the 
form of vinegar for special food pur- 
poses is made chiefly by oxidizing di- 
lute alcohol by means of bacteria. 
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Lactic Acid 

Outside of this fermentation, lactic 
acid is probably the most important 
acid fermentation which is carried out 
by means of bacteria. This is not a 
new process, as the fermentation was 
1847, 
lactic organisms were first isolated in 
1877. This fermentation process pro- 
duced about 7,000,000 pounds of lac- 


first recognized in and pure 


tic acid—basis 100 per cent in 1943. 
Slightly more than half of this was 
for food purposes while the technical 
material found chief uses in the leath- 
The acid 
usually is sold in solutions ranging 
from 22 The 
price of the edible product based on a 
100 
25 cents per pound, while the technic- 


er and textile industries. 


to 80 per cent acid. 


per cent acid content is about 
al grade is about half of this price. 
For the seven years preceding 1937, 
the price of lactic acid was about 60 
per cent higher than the present 
schedule. 
Citrie Acid 
The use of fungi or molds for in- 


dustrial fermentations is_ relatively 


new in this country. It was known 
before the start of the twentieth cen- 
tury that certain fungi produced citric 
and oxalic acids when permitted to 
come in contact with sugar solutions, 
but in most cases, a mixture of the 
two acids was obtained, yields were 
not exceptionally good and there was 
a variation in the proportion of one 
acid to the other. In 1916, Thom and 
Currie published a paper on the as- 
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pergilis niger group which overthrew 
the idea that its members were ex- 
This 


was followed by an investigation by 


clusively oxalic acid formers. 
Currie on the production of citric acid 
by a selected strain of this mold. He 
found that by using about a 15 per 
cent aqueous sugar solution, supply- 
ing small amounts of nutrient nitro- 
gen in the form of ammonium nitrate, 
and adjusting the initial pH of the 
culture solutions to 3.5 by the addi- 
tion of hydrochloric acid, the forma- 
tion of oxalic acid was almost com- 
pletely suppressed and a rapid fer- 
mentation took place in which citric 
acid was formed. 

About 1900, production of citric 
acid by mold fermentation was at- 
tempted on an industrial scale in Ger- 
many, but the difficulties encountered 
were so great that the process was 
not able to compete with acid recover- 
ed from citrus fruits. In the late 
twenties, this fermentation was start- 
ed in this country as a result of in- 
tensive research work, and the exact 
method of carrying it out on a large 
scale is a closely guarded trade secret. 
It is felt that the process undoubtedly 


a shallow pan fermenta- 


tion of sugar by a strain of aspergilis 


consists of 


niger and that the reaction is probably 
complete in less than nine days. The 
pad of fungi on each tray floats on 
top of the sugar nutrient broth in 
contact with air. 

Whereas practically all the citric 


acid, either as such or in the form of 


84 
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calcium citrate, was formerly import- 
ed into this country, it is understood 
that the production of citric acid by 
mold fermentation over here is now 
sufficiently large not only to supply 
this country’s needs but also to take 
care of exports. The last figure avail- 
able indicates a production of slightly 
13,000,000 
1939, The present price for this prod- 


more than pounds for 
uct in barrels is 20 cents per pound 
whereas in 1930, the price was 46 
cents per pound or more than twice 
as high. ‘The chief uses for citric acid 
are in making drugs and food prod- 
ucts. 
Gluconic Acid 

Gluconic acid is another acid which 

fermentation. 


is produced by mold 


The fermentation is carried out in 
tanks or rotating drums and sterile 
air must be passed through the fer- 
menting mash so the pressure in the 
vessel is about thirty pounds. Time of 
fermentation is two to seven days. 
Gluconic acid is chiefly used in phar- 
maceuticals, especially as calcium glu- 
conate and as a raw material for mak- 
ing ribose for the synthesis of ribo- 
flavin or vitamin B:. No production 
figures are available. The present 
price for the product is 12 cents per 
pound for 50 per cent material, as 
compared to 20 cents per pound for 
the eight years preceding 1940. 
Penicillin 

From the standpoint of general in- 
terest, the production of penicillin by 
molds stands out above all fermenta- 
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tion processes. This so-called “won- 
der drug” has aroused so much atten- 
tion because of its outstanding anti- 
biotic properties with respect to many 
organisms which have been the cause 
of countless deaths in the past. As 
penicillin appears to be especially ef- 
fective in preventing infections caused 
by wounds, the present war brought 
about large-scale production of this 
product much more quickly than 
would otherwise have been the case. 

As a result of Government sponsor- 
ship, various research and develop- 
ment groups, including the Northern 
Regional Laboratory, which had been 
working on penicillin, were brought 
together in order that the least time 
would pass before plants for making 
this material could be designed and 
put into operation. Operations chiefly 
from pilot plants began in this coun- 
try in 1942, but it was not until 
toward the end of 1943 that produc- 
tion really began to get underway on 
a large scale. According to the War 
Production Board, the total produc- 
tion of penicillin was 9,000,000,000 
units in December, 1943, while the 
output in December, 1944, was 290,- 
000,000,000 units. Chas. Pfizer and 
Company, which is the largest pro- 
ducer of penicillin, and to whom | 
am indebted for some information on 
the process, had an average monthly 
production of 416,000 Oxford units 
in 1942. Production increased slight- 
ly during the year 1943 with 933,000 


units being produced in January, 238,- 
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000,000 units in June, and 3,200,- 
000,000 This 
trend was continued through 1944 
with a maximum monthly figure be- 


units in December. 


ing reached in December and amount- 
ing to slightly over 110,000,000,000 
units or almost 40 per cent of the to- 
tal production of the country for that 
month. 

The production of penicillin is an 
This 


is especially true because relatively 


extremely complicated process. 


minute amounts of the desired sub- 
stance are present at the end of the 
fermentation in the mash or broth in 
which the mold, Penicillium Nota- 
tum, does its work. Therefore, the 
recovering of the final product—a 
penicillin salt—is extremely difficult 
and it has involved some outstanding 
chemical engineering work. The final 
product must be of the highest purity 
not only chemically but also bacte- 
riologically, as impurities may more 
than off-set the benefits which the pa- 
tient would derive from penicillin. 
The fermentation broth contains an 
extremely low concentration of the po- 
tent substance—only 30 to 40 parts 
per million. 

In the earlier work on the produc- 
tion of penicillin, the broth was plac- 
ed in bottles of several liters capacity 
and inoculated. A sterile cotton plug 
was placed in the opening and the 
bottles were stacked on their sides so 
that the amount of broth was slightly 
less than 50 per cent of the capacity 
of each bottle. While this method is 
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still in use, it is evident that the trem- 
endous output reached in December, 
1944 could not have been attained had 
not a process been developed for handl- 


ing thousands of gallons of broth 


in a single vessel. This process is 
termed deep-culture fermentation. 


The mold or mycelium grows only 
in the presence of air and it was for 
this reason, that bottles in which the 
mold grew on the surface of the broth 
were first used. 

In deep-culture fermentation, the 
mold is supplied with air by running 
tremendous volumes into the bottom 
of each fermenter, where it is finely 
divided and distributed either by pass- 
ing through porous plates or finely 
perforated nozzles. This air must be 
completely sterilized in order to pre- 
vent bacterial infection of the broth. 
A temperature of about 24°C is used 
When the 


process is complete, the broth is run 


during the fermentation. 


through filters to remove the myce- 
lium, treated with activated carbon to 
absorb the penicillin and run through 
a filter-press to collect the carbon ad- 
sorbate. The latter, after being wash- 
ed, is eluted with an 80 per cent solu- 
tion of acetone in water. This solu- 
tion is then subjected to repeated ex- 
tractions with a water-immiscible sol- 
vent. The 
chilled to O°C and acidified. 


eluate is 
Under 


these conditions, penicillin is readily 


concentrated 


soluble in amyl acetate. 


The penicillin then is extracted con- 


tinuously from this solvent solution 
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with dilute sodium bicarbonate. These 
various solvent treatments are for the 
purpose of separating penicillin in as 
pure a form as possible from othe: 
products which are absorbed with it 
on the activated charcoal and to end 
up with a sodium penicillin solution. 
Needless to say, a considerable amount 
of equipment is required for the sole 
purpose of recovering the various sol- 
vents used in the process. 

The sodium penicillin solution is 
next passed through filters to obtain 
a sterile and pyrogen-free product and 
is stored in sterile containers while the 
potency of the solution is being com- 
pared with that of pure crystalline 
penicillin, 

All the operations which follow, 
until the finished product is packaged, 
are carried out in rooms which are air- 
Precau- 


conditioned and _ sterilized. 


tions to maintain sterility include 
clothing operators in a manner sim- 
ilar to that used in the most up-to 
date operating rooms in_ hospitals. 
The humidity in the rooms is kept at 
about 10 per cent by using aluminum 
oxide to absorb moisture from the 
air. 

After the potency of the sodium 
penicillin solution has been establish- 
ed, it is accurately measured into vials, 
by means of automatic filling ma- 
chines, so that each will contain slight- 
ly in excess of 100,000 Oxford units 
The 


aluminum trays during the filling op- 


of penicillin. bottles are on 


eration and are then immediately 
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covered and transferred to a contin- 
uous freezing bath after which they 
are placed in drying cabinets kept un- 
der an exceedingly high vacuum. The 
cabinets are cooled by circulating liq- 
uid ammonia at -60°C in a jacketed 
condenser. The moisture of the final 
product is usually below one per cent. 
The vials are then sealed with steriliz- 
ed and thoroughly dried rubber stop- 
pers which are automatically covered 
with an aluminum seal. 

The reason more details have been 
given on the penicillin process than 
on the other fermentation processes, 
is that it is the newest and most uni- 
que of our fermentations. Certainly 
no other fermentation process involves 
the recovery in pure form of a mate- 
rial which is present in the original 
broth in such minute quantities. There 
has been a substantial reduction in 
the price of penicillin as a result of 
the large increase and improvements 
in production. Whereas in 1942 the 
price was $20.00 per 100,000 Oxford 
units, it is now $1.50 per 100,000 
Oxford units. 

I am not an economist, but if I 
were one, I would hesitate to make 
any forecast as to the contribution 
which penicillin will make to our na- 
tional economy. It is not only saving 
the valuable lives of many of our men 
in uniform, but in the near future, 
should be generally available for civil- 
ian use. The value of a human life 
cannot be measured in money. Lives 


saved mean increased population, re- 
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sulting in larger demands for the 


products of agriculture and industry. 
This should mean more jobs and an 
improved economy. 

Many fermentations are important 
sources of vitamins—yeast contains 
vitamins B:, B: and D; butyl alcohol 
organisms produce B: and pantothenic 
acid; gluconic acid is a raw material 
for riboflavin, and sorbital can be 
fermented to sorbose from which as- 
corbic acid or vitamin C is made. 

If we add the farm products used 
by other fermentation industries, 
such as beer, wine, distilled spirits, 
bakers and food yeasts, cheese and 
vinegar, to those required to supply 
raw materials for the industrial proc- 
esses here mentioned, it becomes evi- 
dent that year after year, the fermen- 
tation industry is an extremely im- 
portant customer of the American 
farmer and of the sugar growers both 


in this country and abroad. 

At various times, the idea has been 
set forth to take steps to eliminate or 
reduce the importation of black strap 
molasses so that certain industrial fer- 
mentations would substitute, for this 
raw material, grains grown in this 
country. Unfortunately, the most im- 
portant fermentation products have to 
compete with synthetics. The normal 
market prices for grains are too high 
to permit the fermentation products 
to compete. The only results which 
would be obtained would be the elimi- 
nation of the fermentation industries 
and the increased use of petroleum 
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Medal Award 1945 


he medal of THE AMERI- 

CAN INSTITUTE OF CHEM- 
IsTs, awarded annually for 
“noteworthy and _ outstanding 
service to the science of chem- 
istry or the profession of chem- 
ist in America”’ is to be presented 
for 1945 to John W. Thomas, 
chairman and directing head 
of The Firestone Tire and Rub- 


ber Company, Akron, Ohio. 


The award is made in rec- 
ognition of Mr. Thomas’ 


numerous. personal _ scientific 
achievements and for his ac- 
complishments in translating 
research results of the Firestone 
laboratories into large-scale pro- 


duction. 


The new Firestone Research 
Laboratory, a two-million dollar 
project, being built under Mr. 
Thomas’ personal direction and 
supervision, will be formall, 


opened in the Spring. 


The medal presentation will 
be made at the Annual Meeting 
of THE AMERICAN INSTITUTE 
or CHeEMIsTs, to be held in 
Columbus, Ohio, on May 11th 
and 12th, with headquarters at 


the Deshler-Wallick Hotel. 
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gases, as ethylene, for the production 
of such products as ethyl and butyl al- 
cohols; the American farmer would 
not be benefited by eliminating or re- 
stricting the imports of molasses. 

In other words, to use American 
farm products for these fermentation 
processes, it would be necessary to 
subsidize grains so that they would be 
available at low prices to the non- 
food and non-beverage fermentation 
industries. Possibly it would be bet- 
ter to have such subsidies than to make 
payments to the farmers for not rais- 
ing certain products. However, such 
matters are entirely in the hands of 
the law makers in Washington, as 
they are the people who must deter- 
mine what is best for the country as 
a whole. 

Because raw materials are renew- 
able each year and because uses fo 
finished products are constantly in- 
creasing in many manufacturing op- 
erations, the fermentation industry 
should continue to contribute on an 


expanding scale to our national econ- 
omy. @ 
Carothers at University 
of Alahama 

J. N. Carothers, formerly director 
of research at Monsanto’s Anniston 
plant, is in charge of the research 
work on sulfur organic compounds 
now under way at the University of 
Alabama. This work is financed by 
a direct grant from the State Legis- 


lature. 
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Post-War Inventions And 


Employment Contracts 


Vanderveer Voorhees, F.A.I.C. 


Chairman, Contracts Committee, 


THE AMERICAN INSTITUTE OF CHEMISTS 


The Committee on Contracts 
of the Institute is reviewing em- 
ployment contracts and asks 
members of the Institute to send 
copies of these in confidence to 
the Committee. In addition to 
the accompanying article on the 
subject, the Committee plans to 
publish further reports and to 


make specific suggestions. 


KO MUCH has been said about the 
.~/ importance of inventions in the 
post-war world and particularly the 
role of invention in averting a post- 
war depression that the subject of the 
rights of chemists to their inventions 
is particularly timely. When it is 
considered that the basic function of 
our patent system is to stimulate in- 
vention and the development of in- 
ventions by the grant of patents, seri- 
ous thought should be given to the 
question of whether or not this func- 
tion is being performed to the fullest 
extent under the prvailing practice of 





contracting to assign inventions before 
they are made. 

When a chemist applies for a job 
or after he has been hired, he is fre- 
quently asked to sign a contract which 
relates primarily to the disposition of 
any inventions he may make. Some- 
times the character of service he may 
render competitors after his term of 
employment has ended is also covered 
and, in addition, some contracts con- 
tain a provision for advance notice be- 
fore termination of employment. 

Where no contract exists between 
chemist and employer, the rights of 
each are governed by the nature of the 
employment. An excellent review of 
the law on this subject appears in 
American Law Reports, 1933, Vol. 
85, page 1512, from which it will be 
seen that the courts have generally 
leaned far toward protecting the 
rights of inventors. It is probably 
safe to say that only where one is 
specifically “hired to make inventions” 
does the employer have title to them, 
while if the inventor’s duties are in 
operating work, inspection, etc., his 
employer may have only a shop right 
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or nothing at all. Any inventions he 
may make in fields unrelated to his 
work are his own. Possibly the most 
important case on the subject is Unit- 
ed States v. Dubilier Condenser Corp. 
(289 U.S. 178: 17 U. 8. Pat. Quar- 
terly 154; 85 4m. Law Report 1488) 
decided by the Supreme Court in 
1933. 


engaged in testing and research work 


In this case the inventors were 


in the radio laboratories of the Bu- 
reau of Standards. While working on 
radio problems they made an inven- 
tion pertaining to radio receiving sets, 
although specifically unrelated to the 
problem assigned to them. In denying 
to the employer the right to this in- 
vention the court said: 

“The 


obligations of employer and em- 


respective rights and 


ployee, touching an_ invention 
conceived by the latter, spring 
from the contract of employment. 

“One employed to make an 
invention, who succeeds, during 
his term of service, in accomplish- 
ing that task, is bound to assign 
to his employer any patent ob- 
tained. The reason is that he has 
only produced that which he was 
employed to invent. His inven- 
tion is the precise subject of the 
contract of employment. A term 
of the agreement necessarily is 
that what he is paid to produce 
belongs to his paymaster. * * * 


On the other hand, if the employ- 


ment be general, albeit it covers 
a field of labor and effort in the 
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performance of which the em- 
ployee conceived the invention 
for which he obtained a patent, 
the contract is not so broadly con- 
strued as to require an assignment 
of the patent.” 

Obviously, borderline situations can 
arise where it is difficult to determine 
the rights of the respective parties 
and for this reason it is usually desir- 
able to have a clear understanding in 
writing in the form of a contract, 
which could be called an “invention 
contract” but which is usually called 
an “employment contract.” 

For the benefit of both chemists and 
employers alike, it has seemed worth- 
while to review the subject of employ- 
ment contracts and perhaps suggest 
a form of contract which can be adopt- 
ed in principle by those employers 
who do not now have a contract with 
their chemists but wish to have one. 
It could also serve as a guide to those 
emplovers who now have contracts 
they wish to revise. For this purpose 
a committee has been appointed to 
study the situation and a beginning 
has been made by collecting a number 
of employment contracts now in use. 
It will be of great help to the com- 
mittee in its work if it can be supplied 
with bona fide copies of contracts em- 
ployed by members of the Institute. 
These should be mailed to Vanderveer 
Chairman Employment 
Contracts Committee, 910 S. Michi- 
Any 


contained _ in 


Voorhees, 


gan Avenue, Chicago, Illinois. 


personal information 
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such contracts will, of course, be kept 
strictly confidential. 

Some contracts provide for thirty 
or sixty days notice by either party 
before termination. Some contracts 
have no restrictions on the field of 
employment of the chemist after ter- 
Possibly this difficult sub- 


ject should be left entirely to profes- 


mination. 


sional ethics with no attempt being 
made to hedge the employee with legal 
restrictions. A chemist who is train- 
ed in a particular specialty should not 
be asked to contract away the right to 
practice that specialty on which his 
livelihood depends. For example, real 
injustice would result from the en- 
forcement of the following provision 
found in one contract: 

“It is expressly agreed by the 
undersigned for and in considera- 
tion of his employment by the 
said Company and the salary 

which the Company agrees to 
pay: That all knowledge and in- 
formation which the undersigned 
now possesses or which he here- 
regarding such 
(of the 
Company), and all inventions and 


after acquires 


methods and machines 


discoveries made by the under- 
signed pertaining thereto during 
the term of his ‘employment and 
for five years thereafter shall at 
all times and for all purposes be 
regarded as acquired and held by 
the undersigned in a fiduciary ca- 
pacity and solely for the benefit 
of the said company’.” 
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Character of Employment 

Since the most important function 
of the employment contract for chem- 
ists is usually the disposition of in- 
ventions, our chief interest here is to 
determine how this should be done in 
a manner both equitable and practical. 
To be equitable, chemists should 
probably be divided into two classes 
—those employed to invent and those 
not so employed. The first class will 
include research chemists, research di- 
rectors, development enginers and any 
one whose time is spent directly on 
the improvement of products or proc- 
esses. The second class will include 
analysts, routine workers, inspectors 
and operators. The inventions of the 


could be 


employer on the 


first class considered the 
property of the 
ground that the inventor was paid 
specifically for making them, whereas 
the second class of chemists, having 
received no consideration for their in- 
ventions, should keep title to them, 
with, perhaps, a shop right or non-ex- 
clusive license to the employer where 
the invention was developed with or 
applied to the employer’s machine or 
process, 

Practically, it is not always easy to 
distinguish between these two classes 
of chemists, creative and noncreative, 
and often the same man works at both 
kinds of jobs or is transferred at in- 
tervals from one job to another, for 
example from research to analytical 
and back. Thus it is difficult to pro- 
vide a simple contractual arrangement 
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which will be just and fair to both 
parties, and this partly explains why 
employers have frequently cast all 
doubts aside and put all chemists un- 
der contract, including the helper in 
the inspection lab who makes up the 
reagents and gets $20.00 a week (pre- 
war basis). It’s always easy to solve 
a difficulty by accepting the other fel- 
low’s rights and although a sharp line 
cannot easily be drawn between these 
classes of chemists, a more equitable 
distinction certainly can be made. 


Field of Invention 


It is often the case that a person 
having an inventive faculty will not 
succeed in restraining his inventing to 
the field of his employer’s business but 
will frequently make inventions in an- 
other chemical field entirely, or even 
in a mechanical field. Such inventions 
are better left to the inventor to pat- 
ent and promote since the employer 
is either not interested in them or has 
not the facilities for their develop- 
ment. 


When 
are excluded by contract, the practical 


such unrelated inventions 
question arises as to who shall decide 
in borderline cases whcther or not a 
particular invention relates to the bus- 
iness of the employer. Should a dis- 
pute result it could be settled by a 
disinterested third party to be designat- 
ed in the contract. Perhaps a commit- 
tee of one of our national chemical 
societies could serve the chemical in- 
dustry by arbitrating such qustions. 
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Special Incentives 

Another question which is entirely 
distinct from that of fair employment 
contracts is the question of rewards 
for inventions as an incentive to great- 
er interest in research and creative 
thinking. 

Many employers, recognizing the 
value of patents in their business, ofte: 
special rewards to inventors. Some 
pay nothing or only a small assign- 
ment fee for all inventions regardless 
of value and proceed on the theory 
that promotions will be a sufficient re- 
ward to stimulate invention. But 
when this type of reward fails to ma- 
terialize, as it often does, the reaction 
on the individual and on the labora- 
tory as a whole is essentially bad for 
creative work. 

This subject was discussed in an 
excellent article by John Boyle in the 
Journal of the Patent Office Society 
for July—1944—page 446 who con 
cludes: 

“A partial solution to the pat- 
ent problem is to give the inven- 
tor more. In giving the inventor 
more, a monetary bonus, award 
or premium is not the answer. 
Only by letting the inventor be- 
come a partner in the profits and 
savings from the patented inven- 
tion is the reward in compliance 
with the intent and spirit of the 
Constitution. In the controversy 

that rages around the patent sys- 
tem, the inventor seems to be the 
forgotten man.” 
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How to accomplish this result is 
the problem. In modern business the 
importance of leaving the employer a 
free hand in making cross licenses and 
other patent arrangements to keep the 
business operating unhampered cannot 
be overlooked. 


could undoubtedly be made whereby, 


Some compromise 
in case of a cash sale or license, the 
inventor would receive a portion of 
the proceeds, while in the case of in- 
ventions put to use by the employer 
or others, thru cross license, the in- 
ventor would be rewarded in propor- 
tion to the value of the improvement, 
as determined by a committee selected 
for the purpose. Teamwork in the 
laboratory could be promoted by shar- 
ing the benefits among the inventor’s 
associates. 

It is hard to see how an employer 
can fail to profit greatly by a well 
devised plan giving inventors a share 
in their creative work. Granted, there 
are difficulties in administration of 
such a plan. The benefits, however, 
will probably far exceed the cost. 
Furthermore, by giving the inventor 
a real interest in his brain child, in- 
ventors in big industrial laboratories 
will be largely relieved of the stigma 
of being only “captive inventors’* and 
patents originating in such laboratories 
will regain some of their lost dignity. 

Suggestions for the solution of the 
problems of administering a commen- 
surate reward system will be welcom- 

*Judge Arnold in Potts v. Coe 60 U. S. 
Pat. Quarterly 226. 
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ed by the committee. The problem is 
most difficult in large laboratories 
where cooperation and free exchange 
of information is essential to max- 
imum progress. 

Heyden Chemical Develops 

“M.D.A.” 

Heyden Chemical Corporation an- 
nounces the development of a new 
dibasic acid, known as M.D.A. It is 
a technical grade of methylene di- 
salicylic acid (dihydroxydiphenylme- 
thane dicarboxylic acid), and consists 
of a mixture of isomers, with prob- 
ably small amounts of low-molecular 
weight polymers. 

M.D.A. is used in the manufacture 
of paints, varnishes, and protective 
coatings. 


® 


E. Dare Bolinger, M.A.I1.C., for- 
merly with the Celanese Corporation, 
Cumberland, Maryland, is now re- 
search director for the John R. Wald 
Company, Huntingdon, Penna. 


Irving Hochstadter, F.A.I.C., has 
opened a consulting office at 52 Van- 


derbilt Avenue, New York, N. Y. 


® 


Donald Price, F.A.I.C., spoke on 
January 26th before the New York 
Academy of Sciences at its meeting 
held Museum of 
Natural History. Dr. Price’s subject 
was “Certain Aspects of the Chem- 
istry of Surface Active Agents.” 


at the American 









































Invention and the Oil Industry 
Gustav Egloff, F.A.I.C. 


Universal Oil Products Company 


Reprinted from “Petroleum Refiner,” October, 1944. 


fee oil industry of the world has 
reached its greatest development 
United States. 
has been achieved largely through the 


in the This growth 
incentive to invent, and the protection 
to inventions afforded by the Ameri- 
can patent system. In fact, the oil in- 
dustry’s tremendous importance in the 
inventions 


war rests squarely upon 


protected by patents. The manufac- 
ture of adequate amounts of 100 plus 
aviation gasoline for fighter, bomber, 
and transport planes has involved the 
use of many inventions for producing 
its ingredients. Toluene needed for 
TNT 
available through the application of 


manufacture has been made 
new processes. Synthetic rubbers and 
a multitude of other products have 
had to depend to a great extent on 
processes stemming from inventions in 
The 


given by our patent system has en- 


petroleum refining. protection 


couraged the enormous amount of 
research that fashioned the oil indus- 
try into a mighty war weapon. 

of the 


Drake well marked the beginning of 


In 1859 the completion 


the oil industry and the kerosine age. 


Drilling of other wells, the transpor- 


94 


tation, storage, and refining of the oil 


into marketable products immediately 


presented an array of new problems 
which required the exercise of the in- 
ventive faculties of many men for 
their solution. New tools, new equip- 
ment, and new processes followed, 
which made possible drilling at in- 
creased depths, safer storage, more 
rapid transportation, and the break- 
up of the crudes into better kerosines, 


The 


records of this early period show how 


lubricants, and waxes. patent 
the publication of each new step stim- 
ulated further inventions, both in oil 
refining and in related fields, such as 
the manufacture of kerosine lamps. 

From its modest beginning of 25 
barrels a day, the oil industry has 
grown in the United States so that it 
is now producing about 4,700,000 
barrels daily. At the present time the 
petroleum business represents an in- 
vestment of over $15,000,000,000. 
This growth was stimulated by patent 
protection. 

Finding Uncertain 

The first step in industry, that of 
finding the oil, is always an uncertain 
undertaking in which there are many 
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How- 


ever, in this initial phase of the indus- 


more failures than successes. 


try invention has eliminated some of 
the uncertainty which the wildcatter 
faces in 
Geological, geophysical, electrical, and 


his search for new fields. 
chemical methods have been invented 
which are exceedingly helpful in locat- 
ing possible oil-bearing structures. 
Even now, after locating a potential 
oil field by all available methods, the 
driller may bring forth oil, gas, hot 
water, or nothing. In 1937, 1 out of 
every 10 wildcat wells produced oil, 
while in 1942, as more scientific-meth- 
ods of exploration were used, the ratio 
of producing wells had so increased 
that | out of 6 wildcat wells yielded 
petroleum. As further inventions are 
made, the finding of oil will become 
more certain. 

The first well drilled for oil in 
the United States produced at a depth 
of 69 feet. Today, wells are produc- 
ing at depths of over 2%4 miles, and 
others have penetrated the earth’s 
crust for about 3 miles, although the 
latter have thus far been dry holes. 
Reaching these depths has been made 
possible by the invention of specializ- 


Whole 


industries have been developed to sup- 


ed drilling machinery. new 


ply the mechanical equipment and 
chemicals needed in this work, and in- 
ventions have been encouraged in 
fields far removed from petroleum. 
Bits made from alloys of exceptional 
hardness, developed through years of 


research, bore through all kinds of 
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structures at high speeds. These tools 
are cooled by special colloidal mud 
mixtures which serve also to control 
the well pressure. Methods for drill- 
ing wells in any direction and to any 
level desired have been invented so 
that formations at different depths can 
be tapped from the floor of a single 
derrick. As many as 13 different oil 
horizons are found in some fields. It 
took inventiveness of a high order to 
make possible the drilling of wells 3 
miles deep without deviating more 
than 2 degrees from the vertical. 


Breaking Emulsions 
In the production of crude oil, wa- 
ter or brines are generally encounter- 
ed. As oil and water come up through 
form 


the well pipe together they 


emulsions, presenting another difh- 
culty which has been overcome by in- 
Of a total 2,250,000,000 
barrels of crude oil produced through- 
out the world in the war year 1943, 
an estimated 500,000,000 barrels were 
persistent oil-water emulsions of vari- 


vention. 


ous types. Many of these are extreme- 
ly difficult to break, but the oil must 
be separated from the water before it 
is refined. Invention has also trimph- 
ed over this problem. No one method 
has been found satisfactory for all 
Physical, 


and mechanical processes have been 


oils. chemical, electrical, 
successfully adapted to resolving the 
various types of emulsions into oil 


and water. 
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Special Storage Tanks 
The advent of low-boiling petro- 
leum products has necessitated the 
development of special types of stor- 
age tanks to hold them. Inventors 
have found this field to be a fertile one 
Tank 


crude oil and gases at wells, refineries, 


for their ideas. storage for 
and bulk stations has also called for 
constant research. Some storage re- 
servoirs hold as much as 3,000,000 
barrels of crude oil. Floating roofs 


and breather devices conserve gaso- 


line. Spherical and spheroidal tanks 
have been invented for the storage of 
liquefied hydrocarbon gases unde 
pressure. The largest spherical tank 
in use today is 60 feet in diameter and 
holds 20,000 barrels under pressure of 
60 pounds per square inch. Spheroidal 
tanks of 155-foot diameter have been 
built to hold 120,000 barrels of gaso- 
line. Such tanks are used to store 
butanes, butylenes,and butadiene, raw 
materials for aviation gasoline and 
synthetic rubber. 

Pipe lines provide a method of 
transportation peculiar to the oil in- 
dustry ; they were developed exclusive- 
ly by it, and developments in this field 
are not yet at an end. The process of 
centrifugal casting has been employed 
to make stronger pipe. Many meth- 
ods have been developed for prevent- 
ing internal and external corrosion of 
the pipe. Machines for wrapping pipe 
lines with tar saturated fabrics are us- 
ed, and systems of cathodic protection 
are employed in acid and alkaline soils. 
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Long sections of field pipe lines are 


periodically cleaned out by forcing 
cleaner plugs ahead of oil or water. 

The transportation of oil by tank- 
ers from the Gulf to the Eastern sea- 
board was seriously curtailed by sub- 
marine activity during the early part 
of the war. To overcome this situa- 
tion, the largest pipe line in the world, 
1500 miles long, was built in record 
time and now conveys 300,000 barrels 
of crude oil per day. It extends from 
Longview, Texas, to New York. The 
pipe line is 24 inches in diameter and 
is equipped with specially designed oil 
pumps of huge size. The completion 
of this project would have been im- 
possible without the previous re- 
searches and inventions which speeded 
the laying of the line through swamps, 
over mountains, and under roads and 
rivers. 

Most Baffling Mixtures 

Crude oil is one of the most baffling 
mixtures found in nature. Its physical 
characteristics are extremely variable, 
and its chemical composition is ex- 
ceedingly complex. Early research oc- 
cupied itself chiefly with the efficient 
physical separation of the components 
of these mixtures, but the inquiring 
inventor soon found that such separa- 
tions were not the complete solution 
of the problem of obtaining the great- 
est values from petroleum. 

In the early years of the petroleum 
industry, the values inherent in crude 
oil were neither fully recognized no: 


utilized. Simple distillations sufficed 


5 SE % 


a” * a 


pay 


oe 


es 


ii S a 


Y “ 


S.-i 


Widnes 


‘ 





to fr 
and ¢ 
the c 
were 
wax, 
the s 
perio 
were 
with 
into | 


dema 


De 

TI 
mark 
lamp: 
later 
plies 
prodt 
this | 
sine 
no cc 
what 
keros 
dumy 
ardot 
seriol 
devel 
thern 
temp 
the y 

In 
vehic 
State 
ed ra 
* gas 
of th 
made 
ment 
expa! 











to fractionate the kerosine, naphtha, 
and gas-oil as principal products from 
the crude. Other physical separations 
were used to recover lubricating oil, 
wax, and asphalt from the residue in 
the small amounts called for in that 
period. The fractions of the crudes 
were put to their most obvious uses 
without thought of their conversion 
into new types of products not yet in 


demand. 


Development of Automobile 


The principal and most readily 
marketable product was kerosine for 
lamps. This first supplemented and 
later supplanted the inadequate sup- 
plies of whale and fish oils, and oils 
produced from coal and shale, so that 
this period was known as the “kero- 
sine age.” Gasoline in this era had 
no commercial value to speak of, and 
what could not be forced into the 
burned or 


This haz- 


kerosine fractions was 
dumped into the rivers. 
ardous practice accounted for some 
serious fires. As a shortage of kerosine 
developed, a part of the crude oil was 
thermally cracked at relatively low 
temperatures and pressures to increase 
the yield. 

In 1895 there were but four motor 
United 
States. However, production increas- 
ed rapidly, and it may be said that the 
“gasoline age” began about the turn 


vehicles registered in the 


of the century. The inventions which 
made possible the commercial develop- 
ment of the automobile, and the rapid 
expansion of the automotive industry, 
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put pressure on the oil industry to in- 
vent processes for the manufacture of 
more gasoline and better lubricants. 
Through its inventions the oil indus- 
try was able both to produce more 
crude and to increase the yield of 
motor fuel from each barrel. The in- 
creased supplies of gasoline made pos- 
sible the expansion of the automotive 
industry. Inventors in the field of en- 
gines for and 
trucks have been engaged in bringing 
out new engines requiring higher anti- 
knock fuels and better lubricants than 
those formed underground by nature. 


automobiles, busses, 


The new engines spurred the oil in- 
dustry to still greater efforts to meet 
their demands. 

Airplanes Stimulate Engine 

Development 

From 1900 to 1941 the number of 
motor driven vehicles in the United 
States had increased from 8000 to 
around 33,000,000. This difference 
accounts for the correspondingly great 
increase in demand for motor fuel. 
The total production of gasoline from 
crude oil in 1900 was around 8,000,- 
000 barrels, while in 1941 it was 
over 640,000,000 barrels. In 1900, a 
greater proportion of the gasoline 
produced was used for other purposes 
than automotive fuel, a fact which 
accounts for the apparent discrepancy 
in the consumption per car between 
1900 and 1941. 

At about the same time that the 
automobile became a potent factor in 
the national economy, the airplane 



























































FEBRUARY 





became a reality and began to seek its 
place in the sun. Although the results 
of the Wright brothers’ first flight in 
1903 with a heavier-than-air machine 
and 


spread as in the case of the automo- 


were not as immediate wide- 
bile, the airplane was an epoch-mak- 
ing invention. From its humble be- 
ginning it could scarcely have been 
predicted that the airplane would at 
some time enable the democratic na 
tions to survive. 

The initial success of the airplane 
greatly stimulated inventors in the 
field of aircraft engines and plane de- 
signs. As a result of their many in- 
ventions we have the magnificent 
planes of today which have so altered 
our way of life. Not alone within the 
borders of the aviation industry, but 
in many other industries as well, have 
inventors labored to supply the in- 
creasing demands of air travel. Under 
the impetus of the present conflict the 
airplane and airplane engines have un- 


dergone extremely rapid development, 
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and the oil industry has responded to 
the demands for high-octane fuel and 
super lubricants by inventing new 
processes. 

In 1903 there was but one airplane 
in the United States. As late as 1927 
the total number of airplanes man 
Under the stim- 


ulus of war, production of military 


ufactured was 1785. 


airplanes increased rapidly to 12,636 
in 1940, 49,000 in 1942, and 86,000 
in 1943. At the present rate, United 
1944 


about 95,000 planes. However, num- 


States production in will be 
bers alone do not tell the whole story. 
The size and carrying capacities of 
planes have undergone great increases. 
On this basis it has been estimated 
that the 1943 production actually 
more than doubled that of 1942. 
There seems to be no limit to the size 
of projected aircraft. The Hughes- 
Kaiser 400,000-pound 


which is now approaching completion, 


flying boat 


will carry over 125,000 pounds. Far 


larger planes are in the making. 


Crude Produced in the U. S. and Average Volume Percent Yield of Products 
Per Barrel of Crude 


(M = 
1900 
M Bbls. Percent 
Crude oil 63,600 100 
Products: 
Gasoline 8,210 12.9 
Kerosine 36,600 57.6 
Lubricating oils +,840 7.6 
Distillate oils ~ nash 
Heavy oils 8,910 14.0 
Miscellaneous 5,010 7.9 





1,000 Barrels) 


1920 1940 
M Bbls. Percent M Bbls. Percent 
443,000 100 1,352,000 100 
114,000 25.7 591,000 43.7 
44,200 10.0 77,000 5.7 
39,800 9.0 37,800 2.8 
, : 192,000 14.2 
221,500 50.0 330,000 24.4 
23,500 5.3 124,200 9.2 
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The aviation industry is still im- 
pelling the oil industry to invent proc- 
esses for making both gasoline and 
lubricants that have still better per- 
formance characteristic in airplanes. 
This mandate has provided a high 
Prac- 
tically all aviation gasoline is made 
by catalytic 


percentage of the components of avia- 


incentive for new researches. 


processes, and a great 
tion-fuel blends are synthetics. 

The change in the quantities of 
products from petroleum during the 
transition from the “kerosine” to the 


“gasoline age” is shown in the preced- 


ing table. 
Gasoline Yield Increase 
The percentage yield of gasoline 
from crude oil almost quadrupled be- 
1900 and 1940, and the total 


volume of gasoline increased 75 times. 


rween 


The vield of kerosine from crude in 
the same period decreased from 57 to 
5.7 percent, although the total volume 
of kerosine doubled because of increas- 
The 


‘entage of lubricants from crude went 


ed crude-oil production. per- 
through a maximum of 9 percent in 
1920 and dropped to about 3 percent 
in 1940, although the total volume 
was about the same in 1920 and 1940. 
This constancy in lubricating-oil vol- 
ume, in the face of greatly increased 
numbers of automobiles and other 
motor vehicles, is accounted for by 
better qualities of lubricants, their 
more efficient use, and recovery sys- 
tems for used oils. 


The need for more gasoline spurred 
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inventors to redouble their efforts to 
solve the problem of producing great- 
er yields from crude oil. The patents 
of the period are a record of their 
signal achievements in this direction. 

The outstanding fruit of inventive- 
ness at this time was the Burton ther- 
mal batch cracking process and its 
Burton-Clark 


both of which went into commercial 


successor the process 
operation about 30 years ago. These 
processes were successfully used for 
many years. However, only the more 
selected gasoil fractions of the crude 
could be converted into gasoline with 
These 


processes were the first step in a long 


a yield of about 30 percent. 
march. Step 2 was the invention of 
the Trumble process which was the 
first to give relative continuity to the 
cracking process, but could not pro- 
duce gasoline commercially unless the 
charging stock was gasoil and the 
vields thereof limited to within the 
some range as the Burton and Burton- 
Clark, and which was exemplified in 
such processes as those licensed by the 
The 
following step was the invention and 
perfection of the Dubbs clean-circula- 


Jenkins Petroleum Company. 


tion cracking process which, as com- 
pared with Burton-Clark or Trumble, 
more than doubled the yield of gaso- 
line from crude oil by cracking heavy 
residues as well as gasoil in a con- 
tinuous manner, and which supersed- 
ed all its predecessors. 

Since its commercialization, the 
thermal cracking of oil has conserved 
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about 20,000,000,000 barrels of crude 
petroleum, which is about our pres- 
ent estimated oil reserve. Had it not 
been for the cracking process it would 
have been necessary to produce 45,- 
000,000,000 barrels of crude oil in- 
stead of the 25,000,000,000 actually 
produced. The quality of the cracked 
gasoline produced has been far supe- 
rior to that of the natural product, 
and more actual power has been. ob- 
tained from gasoline engines than the 
increase in gasoline indicates. 

Gasoline derived from the distilla- 
tion of crude oil has an average octane 
rating of about 52, while in contrast, 
thermally-cracked gasoline has a rat- 
ing of about 70. Cracked gasoline of 
this latter octane rating gives a 25 
percent greater power output than 
nature’s product when used in motors 
designed for it. This conserves a cor- 
responding amount of fuel. A further 
increase in octane rating from 70 to 
80 makes possible another 13 percent 
increase in power and a proportionate- 
ly lower fuel consumption. Continu- 
ally increasing octane numbers, 
brought about by the application of 
new inventions to the manufacture of 
gasoline, have made possible the de- 
velopment of high-compression § en- 
gines which power war-planes. 

To meet the demands for higher 
octane numbers, research men turned 
their attention to breaking down pe- 
troleum molecules and recombining 
the fragments to produce structures 
having forms and sizes better suited to 
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the engine. Having solved the prob- 
lem of supplying motor fuel in suf- 
ficient quantity, the inquiring light of 
research was turned toward still fur- 
ther improvement in quality, and to 
the development of totally new prod- 
ucts. 

While thermal cracking, continu- 
ally improved and kept up-to-date, is 
still an important factor in the refin- 
ing industry, far-seeing research lead- 
ers years ago sensed the fact that ther- 
mal cracking had its economy limita- 
tions as to the quality of the gasoline 
which it could produce; accordingly 
they pioneered in the investigation and 
study of a factor new in refining, 
namely, catalysis. 


Catalysts 

Early catalytic cracking processes 
used a variety of catalysts. Notable 
among these were aluminum chloride 
and the oxides of iron and other me- 
tals. In subsequent developments 
aluminum silicate minerals were em- 
ployed, and still later, silica-alumina 
complexes of an active and at the 
same time a refractory character were 
invented. The need for developing 
catalysts has challenged the ingenuity 
of many inventors, and the catalysts 
which they have made have had a pro- 
found effect on the war effort in pro- 
ducing increased amounts of 100- 
octane aviation fuel and synthetic- 
rubber hydrocarbons. In 1938 the to- 
tal consumption of aviation fuel in 
the United States by military, com- 
mercial, and privately-owned planes 
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was 2,391,629 barrels, a rate of about 
6500 barrels a day. The average oc- 
tane number was about 83. In Decem- 
ber, 1941, at the outbreak of war with 
Japan, production of aviation gasoline 
was 40,000 barrels a day, 
while at the present time warplanes 


around 


are being supplied with more than 
$00,000 barrels daily, much of which 
is of 1(0-plus-octane quality. 

Methods of catalyst utilization in 
cracking have also undergone exten- 
sive modifications. Four types of 
processes are now in commercial op- 
eration, the static bed, moving bed, 
fluid flow, and slurry. Many inven- 
tors have contributed to the commer- 
cial success of catalytic cracking. 

Catalytic cracking produces gasoline 
of 80-octane number or higher, and 
gives better yields than thermal crack- 
ing. The gases from catalytic crack- 
ing contain’ considerably greater 
amounts of isobutane, the key hydro- 
carbon needed in the production of 
alkylate for aviation-fuel blends. 

Cracked gasoline produced either 
by thermal or catalytic processes has 
a tendency to oxidize in storage, pro 
ducing gum which impairs the opera 
tion of engines. Inventors who attack- 
ed this problem developed powerfu! 
chemicals known as inhibitors, which 
protect gasoline from degradation dur- 
ing long periods of storage by prevent 
ing formation of gum and preserving 
the anti-knock value. The use of in- 
hibitors has materially assisted in the 
since it 


conservation of petroleum, 








V x 


INVENTION AND THE OIL INDUSTRY 





a TTT 
& Viele 
WY 


f indies = a. 
LIBRARIES | 
OF GEORGK, 


has obviated the necessity of extensive 
chemical treatment of cracked gaso- 
lines and has conserved valuable anti- 
knock properties. About 75 percent 
of all gasolines now contain inhibitors. 
Improved Lubricants 

Research and invention in the pe- 
troleum industry have developed new 
and improved types of lubricants for 
a wide variety of uses. Highly refined 
oils are used in bearings of watches 
and precision instruments. Special 
high-pressure lubricants are available 
for machines where pressures may be 
many tons per square inch. Lubricat- 
ing oils for highspeed diesel engines 
contain added detergents to wash tarry 
deposits from rings and cylinders, and 
to prolong operating periods. Airplane 
lubricants have been developed which 
are equally effective at tropic heat 
above 120° F. and at stratosphere cold 
more than 60° below zero, so that 
our fighter and bomber planes may 
function equally well in either ex- 
treme of temperature. The petroleum 
industry has a lubricant for every use. 

The cracking process is the basis 
for the development of other processes 
because it furnishes large amounts of 
reactive hydrocarbons, both gaseous 
and liquid, for use in further syn- 
theses. Cracked gases contain ethy- 
lene, propylene, and butylenes, which 
are absent in natural gas. For years 
these gases were used as fuel under 
stills. 


years ago a process for catalytic poly- 
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invented which produced superior 


gasoline of 80-82 octane. This was 


the 


crude oil since this type of gasoline, 


an advance in conservation of 
when added to a lower grade, in- 
creases the octane rating of the latter 
so that it burns with high efficiency in 
motors. The catalytic polymerization 
process operating on cracked gases un- 
der selective conditions yields isooc- 
tenes. Upon hydrogenation of these 
isooctenes, a gasoline of about 95 oc- 
tane is produced which is one of the 
components of 100-octane gasoline for 
planes. 
Alkylation 

Extremely important processes in 
the war effort which called for great 
inventiveness in their development are 
concerned with the alkylation of iso- 
butane with olefins to produce high- 
octane-rating aviation alkylate. Ipa- 
tieff and Pines, working in the labora- 
tories of Universal Oil Products Com- 
pany, first showed that paraffins could 
be alkylated with olefins, and invent- 
ed a process for alkylating isobutane. 
Other 
ulated to invent processes for effecting 


research workers were stim- 
this reaction and as a result of their 


and _ hy- 


drogen-fluoride processes came into 


researches the sulfuric-acid 


commercial use. Catalytic processes 
for isomerizing normal butane to in- 
crease the available isobutane have 
also been developed, as well as proc- 
esses for isomerizing normal pentane 
to isopentane and normal hexane to 


isohexane. Cumene, a hydrocarbon 
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used in aviation fuel, is made by alky- 
lating benzene with propylene. 
Another process of great import in 
the war is the manufacture of aro- 
matic hydrocarbons by dehydrogena- 
tion and cyclization. Other processes 
effect the catalytic dehydrogenation of 


naptheen hydrocarbons to produce 
aromatics, such as benzene and _to- 
luene. 


Toluene from Petroleum 


Toluene formerly was _ produced 
solely as a by-product of coal carbon- 
ization in the production of metal- 
lurgical coke for steel plants. In 
World War I, the maximum toulene 
production was at the rate of 15,000,- 
000 gallons a year, and practically all 
of it 
plants. The toluene production from 
coal in World War II is at the rate 


of over 25,000,000 gallons a year. 


came from coal carbonization 


According to published reports, to- 
luene requirements now approximate 
from 250,000,000 to 300,000,000 gal- 
lons a year which produce 3,000,000,- 
000 pounds of TNT. The bulk of 
this comes from petroleum, through 
the 
chemical engineers in the oil indus- 
try. If it 
standing inventions for the manufac- 
there would be a 
The 
amount of coal that would be requir- 
ed to produce from 250,000,000 to 
300.000,000 gallons of toluene would 
be about 300,000,000 tons. The oil 


industry has been so successful in pro- 


inventiveness of chemists and 


were not for these out- 


ture of toluene, 


shortage in TNT production. 
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ducing toluene that there is a present 


excess over explosive requirements, 
which is being added to aviation fuel 
blends to augment the supply and to 


raise their anti-knock quality. 


Rubber 

A special field of invention is con- 
cerned with the development of proc- 
esses and catalysts for dehydrogenat- 
ing butane to butylenes or to buta- 
diene. ‘These processes have largely 
assisted in the growth of the rubber 
industry in the United States. Copo- 
lymerization of butadiene and styrene 
gives Buna-S rubber for tires, and the 
polymerization of isobutylene and a 
small amount of isoprene produced 
from petroleum gives butyl rubber. 
This last material is expecially good 
for inner tubes. Tests have shown 
that in a tire at 40 pounds pressure, 
the loss is only 0.08 pounds a week, 
or + pounds pressure in a year. When 
completed and operated at full capac- 
ity the plants for producing butadiene 
from petroleum hydrocarbons will 
supply from one half to two thirds of 


As a 


result of the efforts of numerous in- 


synthetic rubber requirements. 


ventors and researchers in the United 
States, the processes for the manufac- 
ture of synthetic rubber were avail- 
able in this country when the war 
started. 

distillates 


from crude oil and cracking processes 


Increased supplies of 
have promoted the use of these oils 
for house-hold-heating purposes; con- 
sequently, many new inventions of oil 
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burners and furnaces have resulted. 
The increased supplies of heavier re- 
sidual oils have also stimulated the in- 
vention of improved types of burners 
and furnaces for use under boilers 
and heating units of industrial plants. 
Inventions in this field have greatly 
aided 


sources, 


in the conservation of oil re- 


Metallurgical Advances 

It is difficult to overestimate the 
influence that the cracking process and 
auxiliary processes have exerted on 
building new and enlarging old indus- 
tries. A branch of metallurgy has 
developed a large number of special 
alloy steels to withstand the effects of 
high temperatures employed in crack- 
ing. An outstanding development in 
this line is the class of nickel-chro- 
mium alloys, which are resistant, not 
only to heat, but also to the corrosive 
effects of sulfur and oxygen. In order 
to control and regulate cracking and 
auxiliary processes in respect to tem- 
perature, pressure, and rates of flow, 
a large industry for the manufacture 
of special instruments has been built 
up. The availability of reactive ole- 
fins, aromatics, and isoparafiins from 
cracking and allied refining processes 
has furnished bases for the manufac- 
ture of an ever-increasing line of 


chemical derivatives. The manufac- 
ture of synthetic rubber has been aid- 
ed by the production of butadiene and 
styrene, and the plastics industry has 
been furnished many raw materials. 


The increased supplies of gasoline 
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from cracking have promoted the au- 
tomobile and airplane industry, and 
lessened the cost of both the manufac- 
ture and the operation of automobiles, 
trucks, busses, and 


planes. Large 


manufacturing enterprises stem from 
Metals, 


fabrics, plastics, glass, electrical equip- 


the automotive industry. 
ment, paints and enamels, and many 
other essentials have undergone in- 
creases in production to supply mate- 
rials used in the manufacture of auto- 
mobiles. 

Qur increased warplane output has 
also furthered the development of new 
processes for making radios, cameras, 
bomb-sights, stabilizers, gyroscopes, 
and a multitude of other instruments 
essential in combat flying and preci- 
Without 


many of these industries would never 


sion bombing. gasoline, 


have come into being. The increase 
in industrial employment directly 
traceable to the development of crack- 
ing and allied processes is thus ex- 
tremely large. 
Spur of War 

Under the spur of war necessity, 
the best scientific and technical minds 
in the industry sought and found the 
solution of various problems in many 
processes which have the standing and 
dignity of invention. Missing links 


and 


waited 


were forged processes which 


would have years for com- 
mercial development in the normal 
course were designed and put into 
successful operation almost overnight. 


To understand the importance of 
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these processes it is only necessary to 
know that almost every drop of 100- 
plus-octane gasoline that gives our 
flyers dominance in the air, is primari- 
ly produced by catalytic processes. 

American inventions in aviation 
gasoline processes gave the R.A.F. 
100-octane fuel, and tactical superior- 
ity over the Luftwaffe in 1940. This 
made possible the winning of the Bat- 
tle of Britain, and turned the course 
of history. Without our research and 
developments in motor-fuel manufac- 
ture, fostered by the patent system, 
the United Nations might well have 
lost this war. 

Just as oil finding is an unusually 
adventurous and costly project, the 
uncertainties of research and develop- 
ment in manufacturing processes have 
been great. There are also many dry 
holes in oil-refining research. A large 
number of inventions may be made 
and a great deal of research conduct- 
ed in attempting to develop a new and 
useful process before producing any- 
thing commercially successful. Great 
as the achievements have been in de- 
velopment of both thermal and cata- 
lytic cracking processes, it is well to 
that $500,000,000 


was spent in research and develop- 


remember over 
ment projects, and in plants which 
were commercial failures. It may be 
asked what impelled the inventors in 
these fields to drive on in the face of 
The 


force was the incentive offered by our 


such discouragement. driving 


patent system. Certainly, rewards 
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should be forthcoming to successful 
processes based on invention after the 
expenditure of time, energy, and cap- 
ital. 

Development of Inventions 

There is an idea in circulation that 
inventions result from quick flashes of 
thought which may be considered as 
either sudden inspirations, or more or 
Nothing 
could be truth. 
Worthwhile inventions are produced 


less fortuitous guesswork. 


further from the 
by the same “blood, sweat and tears” 
made famous by the eminent Prime 
Minister of Great Britain. 

Patented inventions benefit the con- 
suming public, industry, and research. 
The inventor has full rights to his 
invention during a 17-year period. 
After this the patent becomes public 
property and may be used by any 
citizen. When a patent issues, indus- 
try is informed of the new develop- 
ment embodied in the patent and of- 
ten recognizes a commercial trend 
wherein patentable improvements are 
possible. Whole new industries have 
developed based on 


been patented 


processes in oil refining. Research is 
fostered in that its findings can be 
protected, and publication of results 
can be more complete and widespread, 
thus 


work and furnishing a basis for fur- 


cutting down duplication of 
ther study and experimentation. Any- 
one can purchase a copy of a patent 
for 10 cents. 

The patent specification gives com- 
plete and detailed information as to 
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Without 
patent protection, research would be 


the nature of the invention. 


driven underground and secret proc- 
Chaos would 
reign in business and industry, and 


esses would develop. 


piracy of processes and methods would 
become common practice. Systems of 
espionage would develop for getting 
and 


products, so that they could be used 


information on new processes 
by competitors without consideration 
of inventors’ rights. Manufacturing 
concerns could easily be put out of 
business by such thefts. Under such 
conditions it is questionable whether 
small businesses could survive. Those 
employed in industries would be en- 
joined from normal discussion of their 
work either inside or outside of their 
company, and cooperative research ef- 
forts would be This 
would result in slowing up invention, 


frustrated. 


if not in eliminating the United States 
from world leadership in industry 
which it has held for many years un- 
der the patent system. One invention 
always promotes others, and inventors 
react catalytically on one another. 
Patent Ownership 

The ownership of patents is the in- 
ducement for capital to invest in the 
promotion of new processes and prod- 
ucts. Without patent protection, com- 
panies could not afford to take the 
risks inherent in research work. Nei- 
ther would they feel justified in fi- 
nancing research foundations at uni- 
versities where much work of a fun- 
damental character is carried out if 
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they could not be assured of rights in 
developments. Licensing of patented 
processes in the oil industry is wide- 
spread, and small and large refiners 
use them. Thus the use of new proc- 
esses becomes diffused more widely 
among large and small companies. 
The small refiner is able to operate 
patented processes which he would 
have no chance to develop by his own 
research, and so is able to compete 
with large companies and, often, to 
produce products at a lower price. 

Without the active exploring fac- 
ulty of the American inventor, these 
developments would not have been 
possible. 

What applies to the oil industry al- 
so applies to other industries. Indus- 
trial processes and relationships are 
extremely involved and frequently in- 
fluence one another. The inventions 
of one industry stimulate inventors in 
fields. 


tions have cut down the amount of 


apparently unrelated Inven- 
physical labor necessary in manufac- 
turing processes, without promoting 
fact, 
employment. 


inventions 
The 


products of inventions, such as the 


unemployment. In 
have increased 
automobile and the airplane, also save 
labor while providing more jobs. In- 
ventions bring about competition 
which keeps industry young by con- 
stantly producing new processes and 
materials. Inventions mean low-cost 
products. 

It is dificult to visualize the kind 


of oil industry we would have today 
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without the inventor and the United 
States patent system. So little prog- 
ress would have been made that in 
would like a 


throwback to the beginnings of the in- 


comparison it seem 


dustry. Our whole social and econ- 
omic system would be on a far lower 
plane if we did not have our patent 
system. The lack of petroleum prod- 
ucts for automobiles, diesel engines 
railways, marine transportation, air- 
planes, industrial plants, and military 
machines would be disastrous to our 
way of life. However, we have been 
safeguarded through our collective in- 
ventive genius and our patent system 
so that our oil supplies are ample for 
every essential need of the present and 
the future. 

The post-war period will see re- 
search and inventions developing at a 
tempo far greater than before World 
War II. 


aroused to the importance of research, 


All civilized countries are 


inventions, and patents; not alone in 
the war effort but in the peacetime 


to come. 


® 


Emil Ott, F.A.I.C., director of re- 
search of Hercules Powder Company, 
spoke in January before the Baton 
Rouge and Louisiana sections of the 
American Chemical Society. Dr. Ott’s 
subject was “The Relation of Physical 
Characteristics and Chemical Struc- 


ture of Cellulose Derivatives.” 
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Affens Transferred 

Wilbur A. Affens, M.A.I.C., has 
been transferred from his position as 
assistant chemist with the War De- 
partment in Cincinnati to the Depart- 
ment of Agriculture, War Food Ad- 
ministration, Office of Distribution, 
Livestock and Meats Branch, Insec- 
ticide Division, to be stationed in 
New York, N. Y., after a period in 
Beltsville, Maryland. 
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Hercules Subsidiary 


Hercules Powder Company an- 
nounces the creation of a subsidiary, 
Hercules Powder Company, Ltd., for 
the distribut’on of information on its 
products in Great Britain and Eire. 
Headquarters of the subsidiary will be 
at 140 Park Lane, London, under the 
B. Rutte- 


direction of Cornelius H. 
man. 


Necrology 


Chomas WW. Bacchus 
Thomas W. 


president and director of 
Pow der died 
30th, in Wilmington, Delaware, at 
Mr. Bacchus 


directed the Hercules Company’s ex- 


Bacchus, retired vice 
Hercules 
Company, December 
the age of eighty-two. 


plosives production program during 
World War One. He joined the Her- 
cules Powder Company in 1893, six 
years after his arrival in this country 
Feb- 


1, 1941, as vice president and 


from England. He retired on 
ruary 


director of Hercules. 


Garry Phillips Trevithick 


Phillips ‘Trevithick, chief 
of the New York Produce 


Exchange, died suddenly on Wednes- 


Harry 


chemist 


day, January 17, of a heart attack in 
the Bowling Green Subway Station 
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while enroute from his office in the 
Exchange Laboratories to his home 
at Baldwin, Long Island. He was 
fifty-eight years old. 

Born in New Britain, Connecticut 


and Mrs. 


He was 


he was the son of Wm. J. 
Minnie Phillips Trevithick. 
graduated from Wesleyan University, 
Middletown, 1907 
and from Massachusetts Institute of 
Technology in 1910. 


Connecticut in 


From the time of his graduation 
until 1915 he was district chemist of 
The Southern Cotton Oil Company 
and Refuge Cotton Oil Company at 
Vicksburg, Mississippi. After a short 
period with the U. S$. Department of 
Agriculture at Washington, he joined 
the staff of the Produce Exchange 
Laboratory in November, 1915, be- 
coming chief chemist and consultant 
in 1917. Under his management the 
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Exchange Laboratories increased in 
size and scope and in prestige through- 
out the world, specializing in grains, 
flour, bread, edible oils and fats and 
soaps. 

Mr. Trevithick was particularly 
versed in the chemistry and technol- 
ogy of the fatty oils, glycerine and 
soaps and had published many tech- 
nical and scientific papers on these 
subjects. He was active in many-sci- 
entific societies, including the Amer- 
ican Chemical Society, Association of 
Official Agricultural Chemists and 
American Society for Testing Mate- 
rials. He was a member and past 
president of the American Oil Chem- 
ists’ Society, a Fellow of the Ameri- 
can Institute of Chemists, chairman 
of the Committee on Soap Specifica- 
tions of the American Society for 
Testing Materials, a member and past 
president of the Association of Con- 
sulting Chemists and Chemical En- 
gineers. He was a Licensed Profes- 
sional Engineer of New York State. 

Mr. Trevithick was for many years 
until very recently organist and choir- 
master of the First Baptist Church at 
Rockville Center, Long Island, also 
organist of Floral Park Lodge and 
Bedford Lodge, Brooklyn, F. and A. 
M. He was a member of Massapequa 
Lodge and of the Scottish Rite at 
Rockville Center. He was a member 
of Sigma Chi college fraternity and 
formerly a member of the Chemists’ 
Club, New York. 


Mr. Trevithick was married in 
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1907 to Miss Katherine D. Coe of 
Middletown, Connecticut, who sur- 
vives him together with two sons, 
Harry P. Jr. of Oceanside, L. I. and 
Lt. Douglas C., AUS, at present a 
Bombardier in the South Pacific, a 
daughter, Mrs. Theodore C. Messler, 
of Baldwin, L. I. and one grand- 
daughter. His father, mother, a broth- 
er and a sister, all of Connecticut, also 
survive him. 
—ALAN Porter LEE 

a 


Kenneth I. Howe 


Kenneth J. Howe, vice-president 
Thibaut and Walker Co., Long Is- 
land City, New York, died January 
first, in Postgraduate Hospital, New 
York, N. Y. 


Mr. Howe was born in Mt. Ver- 
non, New York, November 3, 1897 
and was a graduate of Williams Col- 
lege. In 1909 he became president 
and chief chemist of the Howe Var- 
nish Company, Brooklyn, N. Y., 
which was merged in 1920 with the 
Thibaut and Walker Company. Mr. 
Howe was the author of various ar- 
ticles in trade journals on paint and 
varnish chemistry, and was past presi- 
dent of the New York and New Jer- 
sey Paint and Varnish Production 
Club and past president of the Fed- 
eration of Paint and Varnish Produc- 
tion Clubs. He became a Fellow of 
THe AMERICAN INSTITUTE OF 
CHEMiIsTs in 1936. 
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President, Gustav Egloff Secretary, Howard S. Neiman 
Vice-president, Donald Price Treasurer, Frederick A. Hessel 
COUNCILORS 
7 Donato H. ANDREWS Raymonp E. Kirk Rosert J. Moore 
Sruart R. BrRInKLEY FRANK O. LUNDSTROM Foster D. SNELL 
Harry L. FIsHer Harry B. McCriure W. D. Turner 
Donato B. Keyes Joun H. Yor 
j CHAPTER REPRESENTATIVES 
New York Niagara Philadelphia 
a A. Ltoyp TaYLor A. W. BurweELi J. M. McItvain 
Washington Chicago Miami Valley 
Louts N. MarKwoop GENE ABSON Harvey G. KITTREDGE 
Baltimore Los Angeles Louisiana 
Maurice SIEGEL R. J. ABERNETHY Harowp A. Levey 
Northern Ohio Western Pennsylvania 
CHares W. Ripple W. H. HILi 
ft 
January Meeting cilors were present: Messrs. S. R. 


HE 217th meeting of the Nation- Brinkley, G. Egloff, H. L. Fisher, F. 

al Council of THe American’ A. Hessel, W. H. Hill, H. B. Mc- 

InstiruTE oF CHeEMistTs was held Clure, R. J. Moore, J. F. Muller, 

% on Friday, January 26, 1945, at the H. S. Neiman, F. D. Snell, A. L. 

Building Trades Employers’ Associa- Taylor and Mr. Toch. Mr. Arthur 

tion Club Rooms, 2 Park Avenue, Schroder and Miss V. F. Kimball 

New York, at four p. m., President were present. 

= Gustav Egloff presiding. The minutes of the preceding meet- 

The following officers and coun- ing were approved. 
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The treasurer’s report was read and 
accepted. 

Mr. H. B. McClure, as new coun- 
cilor, was introduced to the Council 
meeting. 

Upon motion made and seconded, 
the action of the committee on An- 
nual Meeting to hold the meeting in 
Columbus, Ohio, on May IIth and 
12th, with headquarters at the Desh- 
ler-Wallick Hotel was approved. It 
was suggested that the general theme 
of the meeting be the contributions 
chemists can make to further the war 
effort. 

The report of the Committee on 
Constitutional Revision was present- 
ed and accepted. 

The report of the Jury on Medal 
Award was presented, and upon mo- 
tion made and seconded, John W. 
Thomas, chairman and directing head 
of The Firestone Tire and Rubber 
Company, the 1945 
medal of T'HE AMERICAN INSTITUTE 
or CHEMISTS. 

Dr. Hessel 
time next month there will be a hear- 


was awarded 


announced that some 
ing before a Senate committee regard- 
ing the extension of the convention 
date used in filing foreign applica- 
tions for patents. Upon motion made 
and seconded the Council authorized 
Mr. Neiman to act between now and 
the the National 


action 


next meeting of 


Council, where such would 


seem to be desirable on the part of 
the Institute. 
from 


The secretary read a letter 


THE CHEMIST 
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Mr. T. $. McCarthy concerning ad- 
vertising in THE CHEMIST. 

The matter of a general manager 
of the INstiruTE was discussed fur- 
ther and action deferred until a later 
meeting of the Council. 

Upon motion made and seconded 
the 


elected: 


following new members were 


Fellows 
Ansbacher, S. 
(1945), Scientific 


Home Products Corporation, 350 Fifth 
Avenue, New York, N. Y. 


Consultant, American 


Bowman, John R. 


(1945), Industrial Fellow, Mellon Insti- 
tute, Pittsburgh, Pennsylvania. 


Curtis, Francis J. 

1945), Vice President, Monsanto Chem- 
1700 South Second St. 
St. Louis, Missouri. 


ical Company, 


Gershon, Victor P. 


(1945), Consulting Chemical Engineer, 
500 West 11th St., New York 25, N. Y. 


’ 
Gilbert, Everett E. 


1945), Supervisor, Organic Division, 
General Chemical Company, 40 Rector 
Street, New York, N. Y. 


Hedrick, Glen W. 
(1945), Research Chemist, E. F. Hough- 
ton and Company, 303 W. Lehigh Ave- 
nue, Philadelphia, Pennsylvania. 


Johnson, Harry I. 
(1945), Chief of 
Viscose Corporation, Roanoke, Virgini? 


Research, American 
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Joseph, Glenn Howe 
(1945), Chemist in Charge, Corona Lab- 
oratory, Research Department, Califor- 

Exchange, Corona, 


nia Fruit Growers 


California. 


Kean, Robert H. 
Technical Director, Chemicals 
Chemical 


i945), 
Division, Virginia-Carolina 
Corporation, Richmond 5, Virginia. 


Kunz, Walter B. 
1945), Research Chemist, Sylvania In- 
Fredericksburg, 


dustrial Corporation, 


Virginia. 


McConnell, Henry K. 
(1945), Vice-President in Charge of 
Manufacture, Tobacco’ By - Products 
Chemical Corporation, Richmond 6, Vir- 


ginia. 


Oliensis, Gershon L. 
1945), Chief Chemist @ Director of 
Research, Babbitt-Barber Asphalt Prod- 
ucts, Inc., Madison, Illinois. 


Riethof, George 
(1945), Chemist, Pittsburgh 
Coke & Chemical Company, Grant Bldg. 
Pittsburgh 19, Pennsylvania. 


Research 


Stasse, Henry L. 
(1945), Research Chemist, Barrett Divi- 
sion, Allied Chemical & Dye Corpora- 
tion, Research Edgewater, 


N. J. 


Laboratory, 


Members 


Boyd, Robert B. 
(M.1945), Technical Sales, Market Re- 
search and Development, Oldbury Elec- 
tro-Chemical Company, 22 East 40th 
Street, New York, N. Y. 


COUNCIL 


Burkard, Perle N. 
(M.1945), Research Supervisor, Wyan- 
dotte Chemicals Corporation, Wyandot- 
te, Michigan. 


Saffir, Jacob A. 
(M.1945), Head of Research in Organic 
Chemistry & Synthetic Resins, Dentists’ 
Supply Co. of New York, 220 West 42nd 
Street, New York 18, N. Y. 


Taylor, Robert L. 
(M.1945), Editor, Chemical Industries, 
522 Fifth Avenue, New York 18, N. Y. 


Scheer, Walter E. 
(M.1945), Sales Manager and Assistant 
to the President, Amecco Chemicals, Inc., 
60 East 42nd Street, New York 17, N.Y. 


Sexton, Edwin L. 
(M.1945), Research Chemist, Cereal Di- 
vision, The Best Foods, Inc., 54 Fulton 
Street, Buffalo, N. Y. 


Springer, Stewart 
(M.1945), Technologist, Reed-Martin 
Laboratories, Inc., Box 992, Ft. Myers, 
Florida. 


Wymbs, Roy P. 
(M.1945), Research Chemist, Sylvania 
Industrial Corp., Fredericksburg, Va. 


Associates 
Davis, Evan E., Jr. 
(A.1945), Chemist, Sun Oil Company, 
Marcus Hook, Pa. 


Hubanks, Paul E. 
(A.1945), Assistant Chemist, U.S. D. A,, 
Bureau of Entomology and Plant Quar- 
antine, Beltsville, Maryland. 


Jehle, John A., Jr. 
(A.1945), Chemist, Socony-Vacuum Oil 


Company, Research and Development 


Division, Paulsboro, New Jersey. 
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Levine, Herman S. Shafer, Myra E. 
(A.1945), Research Assistant, Illinois (A.1945), Chemical Secretary, Celanese 

State Geological Survey, 100 Natural Corporation of America, 290 Ferry St, 7 
Resources Building, Urbana, Illinois. Newark, N. J. & Cha 

¥ 

" 

CHAPTERS ; 

: 

. <3 

Baltimore 
Chairman, Albin H. Warth Vice-chairman, Walter H. Hartung 

' 
. ; Cha 

Secretary-treasurer, Edward M. Hanzely . 

3816 Kimble Road 

Baltimore 18, Maryland £ 

Council Representative, Maurice Siegel k 

News Reporter to Tut Cuemist, Ralph Lamenzo : 

| ’ 

Chicago 

Cha 


Chairman, Hilton I. Jones Vice-chairman, Robert J. Gnaedinger 


Secretary-treasurer, Charles L. Thomas 


a aan 


Universal Oil Products Company 4 
Riverside, Illinois } 


Council Representative, Gene Abson 


Los Angeles 


) Cha 
Chairman, Albert Salathe Vice Chairman, Henry W. Greenhood | 
Secretary, Major J. B. Ficklen 
L. A. C. Health Department 
808 N. Spring Street, Los Angeles, Calif. 


Treasurer, E. B. Henderson 
Council Representative, R. J. Abernethy 
News Reporter to THe CuHemist, J. B. Ficklen 
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CHAPTERS 


Louisiana 
2, Chairman, D. F. J. Lynch Vice-chairman, C. S. Williamson, Jr. 
Secretary-treasurer, J. David Reid 


Southern Regional Research Laboratory 
rs 2100 Robert E. Lee Boulevard 
New Orleans 19, Louisiana 


Council Representative, Harold A. Levey 
News Reporter to THe Cuemist, Helen M. Robinson 


: Miami Valley 


Chairman, E. L. Luaces Vice-chairman, J. M. Purdy 
Secretary-treasurer, John R. Fisher, Jr. 
Chemical Developments Corporation 
1771 Springfield Street, Dayton 3, Ohio 


fe Council Representative, Harvey G. Kittredge 


New York 


Chairman, M. L. Hamlin Vice-chairman, Charles N. Frey 
Secretary-treasurer, Lloyd W. Davis 
: E. F. Drew & Company 
416 Division Street, Boonton, New Jersey 


a Council Representative, A. Lloyd Taylor 
News Reporter to THe CuHemist, Arthur DeCastro 


Niagara 


Chairman, M. R. Bhagwat Vice-chairman, Frederick L. Koethen 


Secretary-treasurer, Frederick L. Sievenpiper 
E National Aniline Division 
; Allied Chemical and Dye Corp. 
Buffalo, New York 
Council Representative, Arthur W. Burwell 
Alternate, Alvin F. Shepard 
Reporter to THE Cuemist, John E. Seubert 
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Northern Ohio 


Chairman, Henry F. Frank Vice-chairman, Robert B. Waters 
Secretary-treasurer, M. Paul Hofmann 


C. O. Bartlett-Snow Company 
6200 Harvard Avenue, Cleveland, Ohio 


Council Representative, Charles W. Rippie 


Pennsylvania 


Chairman, Glenn E. Ullyot 
Vice-chairman, Harold A. Heiligman 
Secretary-treasurer, Kenneth E. Shull 

23 Bala Avenue, Bala Cynwyd, Pennsylvania 


Council Representative, John M. Mcllvain 


Washington 


President, Louis N. Markwood Vice-president, Wiiliam L. Hill 
Secretary-treasurer, Royal E. Rostenbach 


319 North Quincy Street, Apt. 1 
Arlington, Virginia 


Council Representative, Louis N. Markwood 
Reporter to THe Cuemist, T. H. Tremearne 


A meeting of the Chapter was held The meeting was devoted to a dis- 
December 13th at the Wardman cussion of the aims and policies of the 
Park Hotel, Washington, D. C., at Chapter. Plans were made for three 
which new officers were elected for meetings to be held in February, 
the coming year, as shown above. March and April. 


Western Pennsylvania 
President, Henry G. Goodman, Jr. Vice-president, Henry F. Smyth, Jr. 


Secretary-Treasurer, Jacqueline S. Front 


Mellon Institute of Industrial Research 
Pittsburgh 13, Penna. 


Council Representative, William H. Hill 
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VaLENcY, CLASSICAL AND MOpERN 
By W. G. Palmer. Cambridge, at 
the University Press. The Mac- 
millan Company, 242 pp. 5” x 8”. 


$2.50. 


Valency is fundamental to chem- 
istry in that it is a necessary inference 
to account for the existence of discreet 
entities of matter. This small volume 
is crammed with data on the meas- 
urement of valence by chemical, stereo- 
chemical, electric moments, spectral, 
and high frequency radiation methods. 

The present day topics on valency, 
such as complex ions, bond energy, 
molecular orbits and hydrogen bonds 
constitute the latter half of the book. 
Of interest is the observation that a 
Mathematical 
Principle of Uncertainty in 


consequence of the 
atomic 
structure is that it permits an explana- 
tion of why valence bonds preserve a 
mutual direction in space. 

This book contains an assemblage 
of good information. 


«J; A. $. 


® 


Dr. Otto Eisenschiml’s article 
“Post War Enemy Number One” 
which appeared in the September issue 
of THe CHEMIST was reprinted in 
The Accelerator, publication of the 
Section of The 
(Chemical Society. 


Indiana American 


For Your Library 





Gaylor to Publish Technical 
Survey 

Peter J. Gaylor, F.A.1.C., has re- 
signed from the Standard Oil Devel- 
opment Company to enter into pri- 
vate practice, specializing in patent 
law, trade marks and copyrights. He 
will also publish Technical Survey, a 
weekly service covering new develop- 
ments and trends in technology. His 
address is 1121 Kinney Building, 790 
Broad St., Newark 2, N. 5. 


® 


Review, Winter- 
1944, features articles on the “Evolu- 
tion of Mills for Grinding” and “The 
Rheological Concepts of Viscosity and 


Yield Value.” 


Interchemical 


® 


“Labors of War for Peace” is the 
title of a twenty-two page booklet of 
reprints of Hercules Powder Com- 
pany advertisements in color, which 
tell the story of Hercules products. 


® 


The Chemical Publishing Com- 
pany, Inc., 26 Court Street, Brook- 
lyn, 2, N. Y., announces that a new 
catalog of technical books is 
available to readers of THE CHEMIST. 


now 
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Sonnet—To Science 
Science! True Daughter of Old Time thou 
art! 

Who alterest all things with thy peering 

eves. 
Why preyest thou thus upon the poet's 
heart, 

Vulture, whose wings are dull realities? 
How should he love thee? or how deem 
thee wise, 

Who 
wandering 


wouldst not leave him in _ his 


To seek for treasure in the jeweled skies, 
Albeit he with an undaunted 
wing? 


soared 


Hast thou not dragged Diana from her 
car? 
And driven the Hamadryad from the 
wood 
To seek a Shelter in some happier star? 
Hast thou not torn the Naiad from her 
flood, 


The Elfin from the green grass, and from 
me 
The summer dream beneath the tamarind 
tree? 
—Epcar ALLAN Por 


® 


John J. Grebe, F.A.L.C., director 
of the physical research laboratory of 
the Dow Chemical Company, spoke 
recently before the American Institute 
of Chemical Engineers at The En- 
gineers’ Club, Philadelphia, on ‘Tools 
and Aims of Research.” He urged 
that increased educational opportun- 
ity, more efficient devices for living, 
and a minimum standard of living be 
a goal through the achievements of 
research. 
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Information Wanted 
Tue AMERICAN INSTITUTE 
or CHEMISTS: 

We would appreciate any 
mation you can give us concerning the 


intor- 


planning and equipping of a chemistry 
laboratory for the use of groups of 
teen-age youngsters. 

There is a growing interest in this 
field among the boys and girls par- 
ticipating in our program, and we 
would like to be able to provide them 
with authoritative material to guide 
them in setting up their laboratories. 

Junior Achievement, Inc. 
WiuiaM K., Ar Lee 
345 Madison Avenue 
New York 17, N. Y. 


® 


John H. Yoe, F.A.L.C., of the 
University of Virginia, is speaking 
before the Blue Ridge Section, Amer- 
ican Chemical Society, Blacksburg, 
February tenth, on “Inorganic Analy- 
sis with Organic Reagents.” 

Dr. Yoe has fostered research in 
this field in numerous colleges in 
Virginia, and is co-author of a text 


in this field. 


@ 


Clemente Catalano, importers and 
exporters, 200 Rua Sao Bento, Sao 


Paulo, Brazil, wish to represent 
American manufacturers on a com- 
mission basis, or will import Ameri- 
can products, particularly industrial 


chemicals and fine chemicals. 
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= REINHOLD BOOKS = 


FOR THE CHEMIS 
VEGETABLE FATS AND OILS 


The Chemistry, Production and Utilization of Vegetable 
Fats and Oils for Edible, Medicinal and Technical Purposes 


By GEORGE S. JAMIESON 
Bureau of Chemistry, U. S. Department of Agriculture 


Revised and re-written to include new information from South Amer- 
ica this monograph is packed with vital details on the sources of these 
products, their characteristics, composition, properties and uses; com- 
mercial and laboratory processes for the preparation and extraction of 
fats and oils from oleaginous seeds, clarification, bleaching, deodoriza- 
tion, hydrogenation, refining and other treatments in special cases are 
discussed. Grading is described. Methods are given for sampling, for 
examination of seeds, oils, fats, press cake and meals as well as tests 


for evaluation purposes and for the detection of adulterants . 
exhaustively documented. 


508 Pages A.C.S. Monograph #58 $6.75 


THE CONSTITUENTS OF WHEAT AND WHEAT PRODUCTS 


By C. H. BAILEY 


Professor of Agricultural Biochemistry, University of Minnesota 


his volume presents an exhaustive and critically evaluated survey 


the many studies made on the chemical constituents of wheat. These 


are interpreted in the light of modern knowledge of nutrition. 


workers in the food and cereal processing industries will find this book 


an essential addition to their library. 


340 Pages A.C.S. Monograph #96 $6.50 


TUNGSTEN—Its History, Geology, Ore-Dressing, Metal- 
lurgy, Chemistry, Analysis, Applications and Economics 
By K. C. LI and CHUNG YU WANG 


Research Engineers, National Reconditioning Company, Inc. 


Meets the need for a comprehensive treatment of the geology, process- 
ing and uses of this strategic metal. The occurrence, composition and 
preparation of tungsten ores; its uses, chemistry and economic aspects— 
all are discussed. Includes maps, illustrations, color reproductions. 
325 Pages A.C.S. Monograph #94 $7.00 


POTASH IN NORTH AMERICA 
By J. W. TURRENTINE 


President, American Potash Institute 


This book will be of real interest to all who are concerned with crop 
production and soil fertility, as well as to members of the chemical and 
mining professions. For here is related a romance of the American 


chemical industry—the story of Potash—our former dependence 


Europe for supply—the miracle of organized planning that developed 
our own potash industry and made us independent of foreign sources. 
186 Pages A.C.S. Monograph #91 $3.50 


Send for Free 1945 Catalog “Let’s Look It Up” (200 Titles) 


REINHOLD PUBLISHING CORP. 


330 WEST 42nd STREET NEW YORK 18, N. Y. 


1lso publishers of Chemical Engineering Catalog, Metal Industries Catalog, 


Metals and Alloys and Pencil Points. 
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ELLIS-FOSTER COMPANY 
Established 1907 
Research and Consulting Chemists 
Specializing in Synthetic Resins and their 
Plastics and Related Subjects. 


+ Cherry Street Montclair, N. J. 
Telephone MOntclair 2-3510 





RALPH L. EVANS ASSOCIATES 
Research and Development 


70 Chemists and Engineers 
From Laboratory, through Pilot Plant 
to full scale Production 
250 E. 43rd St. Tel. MUrray Hill 3-0072 
New York 17, N. Y. 


PHOENIX 
CHEMICAL LABORATORY, INC. 
Specialists in Petroleum Products 
Chemical Tests Physical Tests 
Qualification Tests 
Research 


3953 Shakespeare Avenue 
CHICAGO 47, ILL. 





FOSTER D. SNELL, INC. 


Our chemical, bacteriological, engineering 
and medical staff with completely equipped 
laboratories are prepared to render you 
Every Form of Chemical Service 
Ask for copy of ButteTin 3W 
299 Washington St. Brooklyn 1, N. ¥ 





HIZONE 
RESEARCH LABORATORIES 


Wilmette, Illinois 
Specializing in: 
Trade Association Work 
Textile and Paper Treatments 
Emulsions and Germicidal Problems 


Patent Developments 


Keep on Buying 
War Bonds 


x*k 


OAKITE PRODUCTS, INC. 
22 Thames Street 
New York 6, N. Y. 








MOLNAR LABORATORIES 


Biochemistry - New Drugs 
Phenol Coefficients 
Toxicity and U.S.P. Tests 


211 East 19th Street New York, N. Y. 


GRamercy 5-1030 





W. S. PURDY COMPANY, INC. 
Est. 1865 


Research and Analytical Chemists 
Chemical Testing 
and 
Research Projects 


128 Water Street New York 5, N. Y. 
HAnover 2-3772 
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FEBRUARY 
Scientific Military Research 
Needed in Peacetime 

Rear Admiral J. A. Furer, U.S.N., 
coordinator of research and develop- 
ment, U. S. Navy Department, spoke 
recently before the Re- 
search Institute on “Post-War Mili- 


Industrial 


tary Research.” Scientists, he stated 
“can play an important part in the 
work that should be done during the 
peace period following this war to 
develop the weapons for the next 
war... 1 think that Americans are 
now ready to face the fact that the 
war to end all wars has not yet been 
fought.” 

The committee headed by Charles 
E. Wilson, consisting of four scien- 
tists, four representatives of the Army, 
and four representatives of the Navy, 
recommends that the highest level of 
United States be 


made available to the armed services 


scientists in the 


in time of peace as consultants on mil- 
itary research. This can be achieved 
by a permanent board composed of 
civilians of distinction in science, en- 
gineering, and industry, and of mili- 
tary officers who have responsibilities 
in connection with research and de- 
velopment work. 

Admiral Furer concluded, “Stock- 
ing our arsenals with the weapons of 
this war is no guarantee that we can 
win the next war with them... It 
would be wiser to maintain arsenals 
of only modest size whether we are 
speaking of ships or guns or aircraft 
and to use the money saved thereby to 


rHE CHEMIST 


119 


1945 





continually repiace the old things 
with the new creations of the research 
laboratory and of American inventive 
genius ... Expenditures for research 
must henceforth be a substantial part 
of our peace-time preparedness pro- 


gram.” 


® 


Mr. Howard S. Neiman, Secretary 
THE AMERICAN INSTITUTE 
OF CHEMISTS: 

This’ will with 
thanks, receipt of your letter advising 


acknowledge, 


me that my application for life mem- 
bership in THE AMERICAN INSTI- 
TUTE OF CHEMiIsTs has been approv- 
ed. I am happy to be identified with 
this group which, in my opinion, ex- 
hibits in the highest degree the Amer- 
In any of the 
activities of the INstirUTE for which 


ican pioneering spirit. 


my qualifications fit me, I shall be 
happy to participate. 


—JoHN A. Dienner, F.A.I.C. 


® 


Meeting Dates 
Feb. 9. Meeting. Chicago Chapter. 
THE AMERICAN INSTITUTE OF 
Cuemists. Huyler’s Restaurant, 
310 South Michigan Ave., Chicago. 
Speaker: Arthur Schroder, Chem- 
ical Analyst, Alien Property Cus- 
todian, Chicago. Subject: “Taking 
the I.G.’s I. Q.” From a study of 
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the property of the 1.G., the office 
of the Alien Property Custodian 
has been able to deduce much about 
the workings of the I.G. Mr. 
Schroder will tell how we may use 
our own ad- 


this information to 


vantage. 


Feb. 15. Baltimore Chapter, THE 
AMERICAN INSTITUTE OF CHEM- 
ists. Speaker: Harry Darroch, In- 
dustrial Corporation of Baltiniore. 
Subject: “Importance of Human 
Relations in the Coming Era.” 


Feb. 15. Meeting Los Angeles Chap- 


ter, THE AMERICAN INSTITUTE OF 
Cuemists, Clark Hotel, Los An- 
geles, Open forum discussion, “De- 


fects of the Chemist.” 


February 26. Meeting. Washington, 
D. C. Chapter, THE AMERICAN 
INSTITUTE OF CHEMisTs. Ward- 
man Park Hotel. Speaker: Dr 
Gustav Egloff, President, A.1.C. 


Feb. 27. Pennsylvania Chapter. THE 
AMERICAN INSTITUTE OF CHEM- 
ists. Engineers’ Club, Philadelphia. 
Speaker: Dr. Gustav Egloff. Presi- 
dent, A.I.C., “The Chemists’ Role 
in a World at War.” 


Mar. 15. Meeting. Baltimore Chap- 
ter. THE AMERICAN INSTITUTE 
oF CHEMISTS. 


Mar. 21. Meeting. Washington, D. 
C. Chapter, THe AMERICAN IN- 
STITUTE OF CHEMIsTs. Wardman 


Park Hotel. 
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Mar. 23. New York Chapter of THe 
AMERICAN INSTITUTE OF CHEeEM- 
ists 26th Floor. No. 2 Park Ave- 
nue, New York, N. Y. Speakers: 
Dr. Elmore H. Northey, Pharma- 
ceutical Division, Calco Chemical 
Division of American Cyanamid 
Company, “The Therapeutic Im- 
plications of the Sulfa Drugs”; Dr. 
Walter Modell, Cornell Univer- 
sity Medical College, “Recent De- 


velopments in Antibiotics.” 


Mar. 27. Pennsylvania Chapter. THE 
AMERICAN INSTITUTE OF CHEM- 
ists. Engineers’ Club. Philadelphia. 
Speaker: Dr. Foster D. Snell, Pres- 
ident, Foster D. Snell, Inc. ‘The 
Factors in Detergency.” 


Apr. 18. Meeting. Washington, D. 
C. Chapter, THE AMERICAN IN- 
STITUTE OF CHEMISTS. Wardman 
Park Hotel. 


Apr. 18. Joint Meeting. Pennsyl- 
vania Chapter. THE AMERICAN 
INSTITUTE OF CHEMISTS, and Phi- 
ladelphia Section, The American 
Chemical Society, Engineers’ Club, 
Philadelphia. Speakers: Dr. H. G. 
Byers, F.A.L.C., “Soil Genesis and 
Some Soil Properties.” 


Apr. 19. Meeting. Baltimore Chap- 
ter. THE AMERICAN INSTITUTE 
OF CHEMISTS. 
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Apr. 27. New York Chapter of THE 
AMERICAN INSTITUTE OF CHEM- 
ists. Student Medal Presentation, 
26th Floor, No. 2 Park Avenue, 
New York, N. Y. 
fessor Alexander ©. Gettler, Tox- 
icologist of the City of New York, 


Speaker: Pro- 


“Contributions Chemistry has 


Made in the Detection of Crime.” 


May 11-13. Annual Meeting. THe 
AMERICAN INSTITUTE OF CHEM- 
ists. Deshler-Wallick Hotel, Co- 
lumbus, Ohio. Medal Award to 
John W. Thomas, chairman and 
directing head, The Firestone Tire 
and Rubber Company. Program to 

Dr. E. L. 


be announced. Luaces, 


chairman of Committee on Ar- 
rangements. 
May |7. Dinner and Business Meet- 


ing. Baltimore Chapter. THE 
AMERICAN INSTITUTE OF CHEM- 
ists. Northway Apartments, Bal- 


timore, 6:30 p. m. 


May 21-23. Sixth Annual Conference 
of the Institute of Food Technol- 


ogists. Hotel Seneca, Rochester, 
™ We 
May 25. New York Chapter of THE 


AMERICAN INSTITUTE OF CHEM- 
ists. Annual Business Meeting 
26th Floor, No. 2 Park Avenue, 
New York, N. Y. Speaker: Dr. 
Wanda K. Farr, Celanese Corpora- 
tion of America, “Utilization of 


Plant Cell Membranes.” 
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A Name to Remember 


The roster of the users of 
WHATMAN Filter Papers is a 
veritable tabulat‘on of the lead- 
ers in chemically controlled in- 
dustry. Name a. Steel Mill, a 
Copper, Zine or Lead Refinery, 
a plant devoted to the manufac- 
ture of fine or heavy chemicals. 
a fertilizer works or any other 
manufacturing operation where 
the analytical laboratory is all 
important and you will almost 
certainly have named a user of 
WHATMAN Filter Papers. 

As it is in Control Laborato- 
ries so it is in laboratories of 
Education and Research where 
chemists who must have uni- 
formity and dependability spe- 
cify WHATMAN Filter Papers. 








H. Reeve ANGEL & Co., INc. 
7-11 Spruce St., New York 7, N.Y. 
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Anisole, Tech. & C. P. 


Hydrazine Hydrate 
Semicarbazide HC1. 
Thioanalide* 


Prodinger 
ative Inor 
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732 FEDERAL STREET CHICAGO, 


ADVER 


H. Reeve Angel & Company 
Baker and Adamson... .. . 
J. T. Baker Chemical Co.. 
Central Scientific Company 
Corning Glass Works. .. 
Croll-Reynolds Company 
Edwal Laboratories, Inc.. 
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PRECISION-SHELL A.C. DUAL TITROMETER 


Developed originally for the deter- 
mination of free and combined acidity of 
materials soluble only in a non-aqueous 
solvent, this instrument can be used 
equally as well with aqueous solutions, 
but is particularly applicable where 
acidimetric color titration indicators fail 

that is, to highly colored or opaque 
materials such as used lubricants or those 
containing oxidation and corrosion in- 
hibitors, detergents, fats, and other ad- 
ditives. It is applicable also to many 
other materials such as asphalt and as- 
phaltenes, asphalt residues, crude oils, 
distillates, distillate bottoms, polymers, 
rubber, soaps, waxes, greases, common 
solvents, water solutions, emulsions, 
resins, animal and vegetable fats and 


oils, etc. 


The dual feature permits two titrations 
i 


to progress simultaneously, virtually 


doubling the work capacity. Or, two 


diverse electrode systems may be left 
set up, so that for example, acidity, 
alkalinity or sulfur titrations may be 
made without delay on the single unit. 





Continuously indicating NOTEWORTHY FEATURES 


Meter scales and poten- @ Suitable for “A.S.T.M. Pro- 
posed Method of Test for Saponi- 
fication Number of Petroleum mination of Acidity in 
i seta, o as eee Electrometric Titra- Highly Colored Mate- 
’ ion”, also A.S.T.M. Tentative 
millivolt. Stability is ex- Method D-664, “Neutralization rials’, by Lykken, Porter, 
Grid current is Number.” Plus or minus change Ruliffson 
of 10 volts in a 115 volt A.C. line 

; will result in a D.C. voltage change (Ind & Engr. Chem. 
peres Will  satisfactor- of only +0.1 percent. No bat- Anal 
ily measure the potential teries or stabilizing transformers. retiyiatl 
Electronic system completely 1944). Reprints avail- 
shielded within metal housing. 
a Power consumption only 10 watts. 
resistance up to S000 Weight only 28 Ibs. 

regohms 


; “Potentiometric Deter- 
tiometer circuits afford a 


range of -1.65 to + 1.65 


cellent. and Tuemmler 


of the order of 10-“ am 
Edition, April, 


xetween electrode termin- 


ils of a cell having a able for the asking. 











Ask Your Laboratory Supply Dealer 


PRECISION SCIENTIFIC COMPANY 


Engineers and Builders of Laboratory Apparatus and Equipment 


1750 NORTH SPRINGFIELD AVENUE, CHICAGO, ILLINOIS 
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A LOW COST METHOD OF PROCESS COOLING 


The Principle 

By permitting water, aqueous solutions or any volatile liquid 

to evaporate under high vacuum and without heat from an out- 

side source, enough BTU can be removed to chill the liquids down 
to 32°F, or even lower in the case of solutions. 
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Reasons for Low Cost 
Because plain water takes the place of expensive refrigerants, 
evaporative cooling is much lower in cost than mechanical refriger- 
ation. Even in some cases where conditions of industrial water 
supply are unfavorable this advantage prevails. Also since the 
equipment itself is simple and without moving parts it is econom- 
ical to operate and maintain. 





I a aa ET 


Evaporative Cooling Applications 
Chilling water for condensers, cooling rolls, absorption towers, 
gas coolers, drinking systems, air conditioning and other processing 
equipment. 
Direct cooling of mother liquors in crystallizers on through a 
host of miscellaneous liquids as diverse as milk and whiskey mash. 
Cooling porous solids and wetted surfaces. 


Set 
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THE CROLL-REYNOLDS “CHILL VACTOR” i pro 
An Evaporative Cooling Equipment of Advanced Design : flex 
The CHILL-VACTOR usually consists of four major parts bs and 
—the vacuum flash chamber, a single or multi-nozzle Croll-Rey- qua 
nolds Steam Jet Booster for producing high vacuum, a condenser 
suited to operating conditions, and an ejector air pump for remov- Exai 
ing non-condensables. All these elements are without moving parts licu 
—the only moving machinery being a centrifugal or other pump if " Yes 
required for water circulation. “CHILL-VACTORS” can oper- ity. 
ate on low pressure steam down to atmospheric with condenser duc 
water at temperatures up to as high as 95°F. assi 
For your cooling problems we can offer many years specialized anc 


experience, and a successful record of over twenty-five years design- 
ing and building ejectors for other industrial vacuum requirements. 


CROLL-REYNOLDS COMPANY 


17 JOHN STREET NEW YORK 7, N. Y. 
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Set rigid specifications and strict 
limits on impurities for product after 
product; then make these your in- 
flexible standards for lot after lot— 
and you have the true measure of 
quality for laboratory reagents. 


Exacting ... difficult to achieve, par- 
ticularly under present conditions? 
Yes, but this is the measure of qual- 
ity by which Baker & Adamson pro- 
duces all its reagent chemicals to 
assure their dependable perform- 
ance in your laboratory. 


And B & A continues to establish new, 
higher standards of chemical qual- 
ity—to set closer tolerances on im- 
purities—even during today’s trying 
times. 


With good reason, then, Baker & 
Adamson quality has earned the con- 
fidence of chemists everywhere. 
That’s why so many chemists always 
specify B&A to be sure of getting 
the full measure of reagent chemical 
quality. When purity is a must— 


specify “B& A”! 


Setting the Pace in Chemical Purity Since 1882 


















